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DESCRIPTION

Field

[0001] The invention relates to the field of human genetics, more specifically neuromuscular
disorders. The invention in particular relates to the use of antisense oligonucleotides (AONSs)
with improved characteristics enhancing clinical applicability as further defined herein.

Background of the invention

[0002] Neuromuscular diseases are characterized by impaired functioning of the muscles due
to either muscle or nerve pathology (myopathies and neuropathies). The neuropathies are
characterized by neurodegeneration and impaired nerve control leading to problems with
movement, spasticity or paralysis. Examples include Huntington's disease (HD), several types
of spinocerebellar ataxia (SCA), Friedreich's ataxia (FA), Amyotrophic Lateral Sclerosis (ALS)
and Frontotemporal dementia (FTD). A subset of neuropathies is caused by a cis-element
repeat instability. For instance, HD is caused by a triplet (CAG), repeat expansion in exon 1 of
the HTT gene. Expansion of these repeats results in expansion of a glutamine stretch at the N-
terminal end of the 348 kDa cytoplasmic huntingtin protein. Huntingtin has a characteristic
sequence of 6 to 29 glutamine amino acid residues in the normal form; the mutated huntingtin
causing the disease has more than 38 residues. The continuous expression of mutant
huntingtin molecules in neuronal cells results in the formation of large protein deposits which
eventually give rise to cell death, especially in the frontal lobes and the basal ganglia (mainly in
the caudate nucleus). The severity of the disease is generally proportional to the number of
extra residues. AONs specifically targeting the expanded CAG repeats (such as PS57 (CUG)7
as a 2'-0O-methyl phosphorothioate RNA; SEQ ID NO:1 Evers et al.) can be applied to
effectively reduce mutant huntingtin transcript and (toxic) protein levels in HD patient-derived
cells. For treatment of neuropathies, systemically administered AONs need to pass the blood
brain barrier. Thus, there is a need for optimization of oligochemistry allowing and/or exhibiting
improved brain delivery.

[0003] The myopathies include genetic muscular dystrophies that are characterized by
progressive weakness and degeneration of skeletal, heart and/or smooth muscle.

[0004] Examples of myopathies are Duchenne muscular dystrophy (DMD), myotonic
dystrophy type 1 (DM1), and myotonic dystrophy type 2 (DM2). DM1 and DM2 are both also
caused by cis-element repeat instability; DM1 by a trinucleotide (CTG), repeat expansion in
the 3' untranslated region of exon 15 in the DMPK gene, and DM2 by a tetranucleotide
(CCTG),, repeat expansion in the DM2/ZNF9 gene. Also here, AONs specifically targeting the
expanded repeats, such as PS58, (CAG)7, a 2'-O-methyl phosphorothioate RNA for DM1



DK/EP 2841578 T3

(Mulders et al.), have been shown to efficiently induce the specific degradation of the (toxic)
expanded repeat transcripts. In contrast to DMD where the gene defect is associated with
increased permeability of the muscle fiber membranes for small compounds as AONs, for most
other myopathies an enhanced AON distribution to and uptake by muscle tissue is essential to
obtain a therapeutic effect. Thus, also here there is a need for optimization of oligochemistry
allowing and/or exhibiting improved muscle delivery.

[0005] The particular characteristics of a chosen chemistry at least in part affect the delivery
of an AON to the target transcript: administration route, biostability, biodistribution, intra-tissue
distribution, and cellular uptake and trafficking. In addition, further optimization of
oligonucleotide chemistry is conceived to enhance binding affinity and stability, enhance
activity, improve safety, and/or to reduce cost of goods by reducing length or improving
synthesis and/or purification procedures. Multiple chemical modifications have become
generally and/or commercially available to the research community (such as 2'-O-methyl RNA
and 5-substituted pyrimidines and 2,6-diaminopurines), whereas most others still present
significant synthetic effort to obtain. Especially preliminary encouraging results have been
obtained using 2'-O-methyl phosphorothioate RNA containing modifications on the pyrimidine
and purine bases as identified herein.

[0006] In conclusion, to enhance the therapeutic applicability of AONs for treating human cis-
element repeat instability associated genetic disorders as exemplified herein, there is a need
for AONs with further improved characteristics.

Description

Oligonucleotide

[0007] In a first aspect, the disclosure provides an oligonucleotide comprising 2'-O-methyl
RNA nucleotide residues, having a backbone wherein at least one phosphate moiety is
replaced by a phosphorothioate moiety, and comprising one or more 5-methylpyrimidine
and/or one or more 2,6-diaminopurine bases; or an oligonucleotide of the invention consisting
of 2'-O-methyl RNA nucleotide residues and having a backbone wherein all phosphate
moieties are replaced by phosphorothioate moieties, and having a base sequence consisting
of (XYG)7 wherein each X is 5-methylcytosine and each Y is uracil (SEQ ID NO:70), preferably

for use as a medicament for treating human cis-element repeat instability associated genetic
disorders.

In this context, "backbone" is used to identify the chain of alternating ribose rings and
internucleoside linkages, to which the nucleobases are attached. The term "linkage" is used for
the connection between two ribose units (i.e. "internucleoside linkage"), which is generally a
phosphate moiety. Thus, an oligonucleotide having 10 nucleotides may contain 9 linkages,
linking the 10 ribose units together. Additionally, there may be one or more last linkage(s)
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present at one or both sides of the oligonucleotide, which is only connected to one nucleotide.
The terms "linkage" and "internucleoside linkage" are also meant to indicate such a pendant
linkage. At least one of the linkages in the backbone of the oligonucleotide according to the
disclosure consists of a phosphorothioate moiety, linking two ribose units. Thus, at least one of
the naturally occurring 3' to 5' phosphodiester moieties present in RNA is replaced by a
phosphorothioate moiety. Within the context of the disclosure and invention, "a" in each of the
following expressions means "at least one": a 2'-O-methyl RNA nucleotide residue, a 2'-O-
methyl RNA residue, a phosphorothioate moiety, a 2'- O-methyl phosphorothioate RNA residue,
a 5-methylpyrimidine base, a 5-methylcytosine base, a 5-methyluracil base, a thymine base, a

2,6-diaminopurine base.

[0008] Preferably, the oligonucleotide according to the disclosure is an oligonucleotide with
less than 37 nucleotides. Said oligonucleotide may have 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, or 36 nucleotides. Such oligonucleotide
may also be identified as an oligonucleotide having from 12 to 36 nucleotides.

Accordingly, an oligonuclectide of the disclosure, comprising a 2'-O-methyl RNA nucleotide
residue having a backbone wherein at least one phosphate moiety is replaced by a
phosphorothioate moiety, comprises less than 37 nucleotides (i.e. it comprises 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides)
and a 5-methylpyrimidine and/or a 2,6-diaminopurine base. Accordingly, an oligonucleotide of
the invention, consisting of 2'-O-methyl RNA nucleotide residues and having a backbone
wherein all phosphate moieties are replaced by phosphorothioate, and comprises less than 34
nucleotides (i.e. it comprises 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35 or 36 nucleotides) and a 5-methylpyrimidine and/or a 2,6-
diaminopurine base.

[0009] In a preferred embodiment, the oligonucleotide of the disclosure comprises a 2'-O-
methyl phosphorothioate RNA nucleotide residue, or consists of 2'-O-methyl phosphorothioate
RNA nucleotide residues. Such oligonucleotide comprises a 2'-O-methyl RNA residue, which is
connected through a phosphorothioate linkage to the next nucleotide in the sequence. This
next nucleotide may be, but not necessarily, another 2'-O-methyl phosphorothioate RNA
nucleotide residue. Alternatively, such oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA nucleotide residues, wherein all nucleotides comprise a 2'-O-methyl moiety and a
phosphorothioate moiety. Preferably, such oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA nucleotide residues. Such chemistry is known to the skilled person.
Throughout the application, an oligonucleotide comprising a 2'-O-methyl RNA residue and a
phosphorothioate linkage may be replaced by an oligonucleotide comprising a 2'-O-methyl
phosphorothioate RNA nucleotide residue or an oligonucleotide comprising a 2'-O-methyl
phosphorothioate RNA residue. Throughout the application, an oligonucleotide consisting of 2'-
O-methyl RNA residues linked by or connected through phosphorothioate linkages or an
oligonucleotide consisting of 2'-O-methyl phosphorothioate RNA nucleotide residues may be
replaced by an oligonucleotide consisting of 2'-O-methyl phosphorothioate RNA.

[0010] In addition, an oligonucleotide of the invention comprises at least one base
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modification that increases binding affinity to target strands, increases melting temperature of
the resulting duplex of said oligonucleotide with its target, and/or decreases immunostimulatory
effects, and/or increases biostability, and/or improves biodistribution and/or intra-tissue
distribution, and/or cellular uptake and trafficking. In an embodiment, an oligonucleotide of the
invention comprises a 5-methylpyrimidine and/or a 2,6-diaminopurine base. A 5-
methylpyrimidine base is selected from a 5-methylcytosine and/or a 5-methyluracil and/or a
thymine, in which thymine is identical to 5-methyluracil. Where an oligonucleotide of the
disclosure has two or more such base modifications, said base modifications may be identical,
for example all such modified bases in the oligonucleotide are 5-methylcytosine, or said base
modifications may be combinations of different base modifications, for example the
oligonucleotide may have one or more 5-methylcytosines and one or more 5-methyluracils.

In a preferred embodiment, an oligonucleotide of the disclosure (i.e. an oligonucleotide
comprising 2'-O-methyl RNA nucleotide residues, having a backbone wherein at least one
phosphate moiety is replaced by a phosphorothioate moiety, and comprising one or more 5-
methylpyrimidine and/or one or more 2,6-diaminopurine bases; or an oligonucleotide of the
invention consisting of 2'-O-methyl RNA nucleotide residues and having a backbone wherein
all phosphate moieties are replaced by phosphorothioate moieties, and comprising one or
more 5-methylpyrimidine and/or one or more 2,6-diaminopurine bases) is such that it does not
comprise a 2'-deoxy 2'-fluoro nucleotide (i.e. 2'-deoxy 2'-fluoro-adenosine, -guanosine, -
uridine and/or -cytidine). Such oligonucleotide comprising a 2'-fluoro (2'-F) nucleotide has been
shown to be able to recruit the interleukin enhancer-binding factor 2 and 3 (ILF2/3) and is
thereby able to induce exon skipping in the targeted pre-mRNA (Rigo F, et al,
WQ02011/097614). In the current invention, the oligonucleotide used preferably does not recruit
such factors and/or the oligonucleotide of the invention does not form heteroduplexes with
RNA that are specifically recognized by the ILF2/3. The mechanism of action of the
oligonucleotide of the current invention is assumed to be distinct from the one of an
oligonucleotide with a 2'-F nucleotide: the oligonucleotide of the invention is expected to
primarily induce the specific degradation of the (toxic) expanded repeat transcripts.

[0011] 'Thymine' and '5-methyluracil may be interchanged throughout the document. In
analogy, 2,6-diaminopurine is identical to 2-aminoadenine and these terms may be
interchanged throughout the document.

[0012] The term "base modification" or "modified base" as identified herein refers to the
modification of a naturally occurring base in RNA (i.e. pyrimidine or purine base) or to the de
novo synthesis of a base. This de novo synthesized base could be qualified as "modified" by
comparison to an existing base.

An oligonucleotide comprising a 5-methylcytosine and/or a 5-methyluracil and/or a 2,6-
diaminopurine base means that at least one of the cytosine nucleobases of said
oligonucleotide has been modified by substitution of the proton at the 5-position of the
pyrimidine ring with a methyl group (i.e. a 5-methylcytosine), and/or that at least one of the
uracil nucleobases of said oligonucleotide has been modified by substitution of the proton at
the 5-position of the pyrimidine ring with a methyl group (i.e. a 5-methyluracil), and/or that at
least one of the adenine nucleobases of said oligonucleotide has been modified by substitution
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of the proton at the 2-position with an amino group (i.e. a 2,6-diaminopurine), respectively.
Within this context, the expression "the substitution of a proton with a methyl group in position
5 of the pyrimidine ring" may be replaced by the expression "the substitution of a pyrimidine
with a 5-methylpyrimidine," with pyrimidine referring to only uracil, only cytosine or both.
Likewise, the expression "the substitution of a proton with an amino group in position 2 of
adenine" may be replaced by the expression "the substitution of an adenine with a 2,6-
diaminopurine." If said oligonucleotide comprises 1, 2, 3, 4, 5, 6, 7, 8, 9 or more cytosines,
uracils, and/or adenines, at least 1, 2, 3, 4, 5, 6, 7, 8, 9 or more cytosines, uracils and/or
adenines respectively have been modified this way. Preferably all cytosines, uracils and/or
adenines have been modified this way or replaced by 5-methylcytosine, 5-methyluracil and/or
2,6-diaminopurine, respectively. No need to say that the AON's from the disclosure and
invention could only be applied to oligonucleotides comprising at least one cytosine, uracil, or
adenine, respectively, in their sequence.

[0013] We discovered that the presence of a 5-methylcytosine, 5-methyluracil and/or a 2,6-
diaminopurine in an oligonucleotide of the invention has a positive effect on at least one of the
parameters or an improvement of at least one parameters of said oligonucleotides. In this
context, parameters may include: binding affinity and/or kinetics, silencing activity, biostability,
(intra-tissue) distribution, cellular uptake and/or trafficking, and/or immunogenicity of said
oligonucleotide, as explained below.

[0014] Binding affinity and kinetics depend on the AON's thermodynamic properties. These
are at least in part determined by the melting temperature of said oligonucleotide (Tm;
calculated with e.g. the oligonucleotide properties calculator (http://www.unc.edu/-
cail/biotool/oligo/index.html or http://eu.idtdna.com/analyzer/Applications/OligoAnalyzer/) for
single stranded RNA using the basic Tm and the nearest neighbor model), and/or the free

energy of the oligonucleotide-target exon complex (using RNA structure version 4.5 or RNA
mfold version 3.5). If a Tm is increased, the exon skipping activity typically increases, but when
a Tm is too high, the AON is expected to become less sequence-specific. An acceptable Tm
and free energy depend on the sequence of the oligonucleotide. Therefore, it is difficult to give
preferred ranges for each of these parameters.

[0015] An activity of an oligonucleotide of the disclosure and invention is to inhibit the
formation of a mutant protein and/or silence or reduce or decrease the quantity of a disease-
associated or disease-causing or mutant transcript containing an extended or unstable number
of repeats in a cell of a patient, in a tissue of a patient and/or in a patient as explained later
herein. An oligonucleotide comprising or consisting of a 2'-O-methyl phosphorothioate RNA
and a 5-methylcytosine and/or a 5-methyluracil and/or a 2,6-diaminopurine base is expected to
be able to silence or reduce or decrease the quantity of said transcript more efficiently than
what an oligonucleotide comprising or consisting of a 2'-O-methyl phosphorothioate RNA but
without any 5-methylcytosine, without any 5-methyluracil and without any 2,6-diaminopurine
base will do. This difference in terms of efficiency may be of at least 1%, 5%, 10%, 15%, 20%,
25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100%.
The reduction or decrease may be assessed by Northern Blotting or (semi-) quantitative RT-



DK/EP 2841578 T3

PCR for transcript levels (preferably as carried out in the experimental part) or by Western
blotting for protein levels. An oligonucleotide may first be tested in the cellular system like
patient-derived fibroblasts as described in Example 1.

[0016] Biodistribution and biostability are preferably at least in part determined by a validated
hybridization ligation assay adapted from Yu et al.,, 2002. In an embodiment, plasma or
homogenized tissue samples are incubated with a specific capture oligonucleotide probe. After
separation, a DIG-labeled oligonucleotide is ligated to the complex and detection followed
using an anti-DIG antibody-linked peroxidase. Non-compartmental pharmacokinetic analysis is
performed using WINNONLIN software package (model 200, version 5.2, Pharsight,
Mountainview, CA). Levels of AON (ug) per mL plasma or mg tissue are monitored over time to
assess area under the curve (AUC), peak concentration (C.,o«), time to peak concentration

(Tmax), terminal half life and absorption lag time (tag). Such a preferred assay has been

disclosed in the experimental part.

AONs may stimulate an innate immune response by activating the Toll-like receptors (TLR),
including TLR9 and TLR7 (Krieg et al., 1995). The activation of TLR9 typically occurs due to
the presence of non-methylated CG sequences present in oligodeoxynucleotides (ODNs), by
mimicking bacterial DNA which activates the innate immune system through TLR9-mediated
cytokine release. The 2'-O-methyl modification is however suggested to markedly reduce such
possible effect. TLR7 has been described to recognize uracil repeats in RNA (Diebold et al.,
2006).

Activation of TLR9 and TLRY7 result in a set of coordinated immune responses that include
innate immunity (macrophages, dendritic cells (DC), and NK cells)(Krieg et al., 1995; Krieg,
2000). Several chemo- and cytokines, such as IP-10, TNFq, IL-6, MCP-1 and IFNa (Wagner,
1999; Popovic et al., 2006) have been implicated in this process. The inflammatory cytokines
attract additional defensive cells from the blood, such as T and B cells. The levels of these
cytokines can be investigated by in vitro testing. In short, human whole blood is incubated with
increasing concentrations of AONs after which the levels of the cytokines are determined by
standard commercially available ELISA kits. A decrease in immunogenicity preferably
corresponds to a detectable decrease of concentration of at least one of the cytokines
mentioned above by comparison to the concentration of corresponding cytokine in an assay in
a cell treated with an oligonucleotide comprising at least one 5-methylcytosine and/or 5-
methyluracil, and/or 2,6-diaminopurine compared to a cell treated with a corresponding
oligonucleotide having no 5-methylcytosines, 5-methyluracils, or 2,6-diaminopurines.

[0017] Accordingly, a preferred oligonucleotide of the invention has an improved parameter,
such as an acceptable or a decreased immunogenicity and/or a better biodistribution and/or
acceptable or improved RNA binding kinetics and/or thermodynamic properties by comparison
to a corresponding oligonucleotide consisting of a 2'-O-methyl phosphorothioate RNA without a
5-methylcytosine, without a 5-methyluracil and without a 2,6-diaminopurine. Each of these
parameters could be assessed using assays known to the skilled person or preferably as
disclosed herein.

[0018] Below other chemistries and modifications of the oligonucleotide of the disclosure are
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defined. These additional chemistries and modifications may be present in combination with
the chemistry already defined for said oligonucleotide, i.e. the presence of a 5-methylcytosine,
a 5-methyluracil and/or a 2,6-diaminopurine, and the oligonucleotide comprising or consisting
of 2'-O-methyl phosphorothioate RNA.

[0019] A preferred oligonucleotide of the invention comprises or consists of an RNA molecule
or a modified RNA molecule. In a preferred embodiment, an oligonucleotide is single stranded.
The skilled person will understand that it is however possible that a single stranded
oligonucleotide may form an internal double stranded structure. However, this oligonucleotide
is still named a single stranded oligonucleotide in the context of this invention. A single
stranded oligonucleotide has several advantages compared to a double stranded siRNA
oligonucleotide: (i) its synthesis is expected to be easier than two complementary siRNA
strands; (ii) there is a wider range of chemical modifications possible to enhance uptake in
cells, a better (physiological) stability and to decrease potential generic adverse effects; (iii)
siRNAs have a higher potential for non-specific effects (including off-target genes) and
exaggerated pharmacology (e.g. less control possible of effectiveness and selectivity by
treatment schedule or dose) and (iv) siRNAs are less likely to act in the nucleus and cannot be
directed against introns.

In addition to the modifications described above, the oligonucleotide of the disclosure may
comprise further modifications such as different types of nucleic acid nucleotide residues or
nucleotides as described below. Different types of nucleic acid nucleotide residues may be
used to generate an oligonucleotide of the disclosure. Said oligonucleotide may have at least
one backbone modification (internucleoside linkage and/or sugar modification) and/or at least
one base modification compared to an RNA-based oligonucleotide.

A base modification includes a modified version of the natural purine and pyrimidine bases
(e.g. adenine, uracil, guanine, cytosine, and thymine), such as hypoxanthine (e.g. inosine),
orotic acid, agmatidine, lysidine, pseudouracil, 2-thiopyrimidine (e.g. 2-thiouracil, 2-
thiothymine), G-clamp and its derivatives, 5-substituted pyrimidine (e.g. 5-halouracil, 5-
propynyluracil, 5-propynylcytosine, 5-aminomethyluracil, 5-hydroxymethyluracil, 5-
aminomethylcytosine, 5-hydroxymethylcytosine, Super T), 7-deazaguanine, 7-deazaadenine,
7-aza-2,6-diaminopurine, 8-aza-7-deazaguanine, 8-aza-7-deazaadenine, 8-aza-7-deaza-2,6-

diaminopurine, Super G, Super A, and N4-ethylcytosine, or derivatives thereof; N2

cyclopentylguanine (cPent-G), N2-cyclopentyl-2-aminopurine (cPent-AP), and N2-propyl-2-
aminopurine (Pr-AP), or derivatives thereof, and degenerate or universal bases, like 2,6-
difluorotoluene or absent bases like abasic sites (e.g. 1-deoxyribose, 1,2-dideoxyribose, 1-
deoxy-2-O-methylribose; or pyrrolidine derivatives in which the ring oxygen has been replaced
with nitrogen (azaribose)). Examples of derivatives of Super A, Super G and Super T can be
found in US patent 6,683,173 (Epoch Biosciences), which is incorporated here entirely by
reference. cPent-G, cPent-AP and Pr-AP were shown to reduce immunostimulatory effects
when incorporated in siRNA (Peacock H. et al.).

In an embodiment, an oligonucleotide of the disclosure comprises an abasic site or an abasic
monomer. Within the context of the disclosure, such monomer may be called an abasic site or
an abasic monomer. An abasic monomer or abasic site is a nucleotide residue or building
block that lacks a nucleobase by comparison to a corresponding nucleotide residue comprising
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a nucleobase. Within the disclosure, an abasic monomer is thus a building block part of an
oligonucleotide but lacking a nucleobase. Such abasic monomer may be present or linked or
attached or conjugated to a free terminus of an oligonucleotide.

In a more preferred embodiment, an oligonucleotide of the disclosure comprises 1-10 or more
abasic monomers. Therefore, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more abasic monomers may be
present in an oligonucleotide.

An abasic monomer may be of any type known and conceivable by the skilled person, non-
limiting examples of which are depicted below:
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[0020] Herein, R1 and Ry are independently H, an oligonucleotide or other abasic site(s),
provided that not both Ry and Ry are H and Ry and R» are not both an oligonucleotide. An

abasic monomer(s) can be attached to either or both termini of the oligonucleotide as specified
before. It should be noted that an oligonucleotide attached to one or two an abasic site(s) or
abasic monomer(s) may comprise less than 12 nucleotides. In this respect, the oligonucleotide
according to the disclosure may comprise at least 12 nucleotides, optionally including one or
more abasic sites or abasic monomers at one or both termini.

In the sequence listing, an oligonucleotide of the disclosure comprising an abasic monomer
may be represented by its nucleotide or base sequence; the abasic monomer not being
represented since it may be considered as linked or attached or conjugated to a free terminus
of an oligonucleotide. This is the case for base sequences SEQ ID NO: 107 and 108. In table
2, the full sequence of preferred oligonucleotides comprising SEQ ID NO:107 or 108 is
provided: such oligonucleotide comprises SEQ ID NO: 107 or 108 and 4 abasic monomers at
the 3' terminus of the corresponding SEQ ID NO: 107 or 108. SEQ ID NO: 220 and 221
correspond to SEQ ID NO: 107 and 108 further comprising 4 additional abasic monomers at
the 3' terminus of the oligonucleotide.

[0021] When an abasic monomer is present within a base sequence of an oligonucleotide,
said abasic monomer is identified in the sequence listing as part of the sequence of said
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oligonucleotide as in SEQ ID NO:210 and 213.

In tables 1 and 2, an abasic monomer is identified using the letter Q.

Depending on its length an oligonucleotide of the invention may comprise 1, 2, 3, 4, 5, 6, 7, 8,
9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, or 36 base modifications. It is also encompassed by the disclosure to introduce more
than one distinct base modification in said oligonucleotide.

[0022] A "sugar modification" indicates the presence of a modified version of the ribosyl
moiety as naturally occurring in RNA (i.e. the furanosyl moiety), such as bicyclic sugars,
tetrahydropyrans, morpholinos, 2'-modified sugars, 4'-modified sugars, 5'-modified sugars, and
4'-subsituted sugars. Examples of suitable sugar modifications include, but are not limited to,
2'-O-modified RNA nucleotide residues, such as 2'-O-alkyl or 2'-O-(substituted)alkyl e.g. 2'-O-
methyl, 2'-O-(2-cyanoethyl), 2'-O-(2-methoxy)ethyl (2'-MOE), 2'-O-(2-thiomethyl)ethyl, 2'-O-
butyryl, 2'-O-propargyl, 2'-O-allyl, 2'-O-(2-amino)propyl, 2'-O-(2-(dimethylamino)propyl), 2'-O-
(2-amino)ethyl, 2'-0O-(2-(dimethylamino)ethyl); 2'-deoxy (DNA); 2'-O-(haloalkoxy)methyl (Arai
K. et al.) e.g. 2'-O-(2-chloroethoxy)methyl (MCEM), 2'-O-(2,2-dichloroethoxy)methyl (DCEM);
2'-0-alkoxycarbonyl e.g. 2'-0O-[2-(methoxycarbonyl)ethyl] (MOCE), 2'-O-[2-(N-
methylcarbamoyl)ethyl] (MCE), 2'-O-[2-(N,N-dimethylcarbamoyl)ethyl] (DCME); 2'-halo e.g. 2'-
F, FANA (2'-F arabinosyl nucleic acid); carbasugar and azasugar modifications; 3'-O-alkyl e.g.
3'-O-methyl, 3'-O-butyryl, 3'-O-propargyl, 5'-alkyl e.g. 5'-methyl; and their derivatives.

Another sugar modification includes "bridged" or "bicylic" nucleic acid (BNA), e.g. locked
nucleic acid (LNA), xylo-LNA, a-L-LNA, B-D-LNA, cEt (2'-0,4'-C constrained ethyl) LNA, cMOEt

(2'-0,4'-C constrained methoxyethyl) LNA, ethylene-bridged nucleic acid (ENA), BNANC[N-Me]
(as described in Chem. Commun. 2007, 3765, which is incorporated in its entirety by
reference); tricyclo DNA (tcDNA); unlocked nucleic acid (UNA); 5'-methyl substituted BNAs (as
described in US patent application 13/530,218 , which is incorporated in its entirety by
reference); cyclohexenyl nucleic acid (CeNA), altriol nucleic acid (ANA), hexitol nucleic acid
(HNA), fluorinated HNA (F-HNA), pyranosyl-RNA (p-RNA), 3'-deoxypyranosyl-DNA (p-DNA);
morpholino (as e.g. in PMO, PMOPIlus, PMO-X) and their derivatives, preferably locked nucleic
acid (LNA), xylo-LNA, a-L-LNA, B-D-LNA, cEt (2'-0,4'-C constrained ethyl) LNA, cMOEt (2'-
0,4'-C constrained methoxyethyl) LNA, ethylene-bridged nucleic acid (ENA), tricyclo DNA
(tcDNA); cyclohexenyl nucleic acid (CeNA), altriol nucleic acid (ANA), hexitol nucleic acid
(HNA), fluorinated HNA (F-HNA), pyranosyl-RNA (p-RNA), 3'-deoxypyranosyl-DNA (p-DNA);
morpholino (as e.g. in PMO, PMOPIlus, PMO-X) and their derivatives. A preferred tcDNA is tc-
PS-DNA (tricyclo DNA comprising phosphorothioate internucleoside linkage). Depending on its
length, an oligonucleotide of the disclosure may comprise 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
sugar modifications. It is also encompassed to introduce more than one distinct sugar
modification in said oligonucleotide. In an embodiment, an oligonucleotide as defined herein
comprises or consists of an LNA or a derivative thereof. BNA derivatives are for example
described in WO 2011/097641. In a more preferred embodiment, an oligonucleotide is fully 2'-
O-methyl modified. Examples of PMO-X are described in WO02011150408, which is
incorporated here in its entirety by reference.

In a preferred embodiment, the oligonucleotide according to the disclosure comprises, apart



DK/EP 2841578 T3

from the mandatory 2'-O-methyl sugar modification, at least one other sugar modification
selected from 2'-O-methyl, 2'-O-(2-methoxy)ethyl, morpholino, a bridged nucleotide or BNA, or
the oligonucleotide comprises both bridged nucleotides and 2'-deoxy modified nucleotides
(BNA/DNA mixmers). More preferably, the oligonuclectide is modified over its full length with a
sugar modification selected from 2'-O-methyl, 2'-O-(2-methoxy)ethyl, morpholino, bridged
nucleic acid (BNA) or BNA/DNA mixmer.

In a more preferred embodiment, the oligonucleotide according to the invention comprises is
fully 2'-O-methyl modified, preferably fully 2'-O-methyl phosphorothioate modified.

A "backbone modification" indicates the presence of a modified version of the ribosyl moiety
("sugar modification"), as indicated above, and/or the presence of a modified version of the
phosphodiester as naturally occurring in RNA ("internucleoside linkage modification").
Examples of internucleoside linkage modifications, which are compatible with the present
invention, are phosphorothicate (PS), chirally pure phosphorothioate, phosphorodithioate
(PS2), phosphonoacetate (PACE), phosphonoacetamide (PACA), thiophosphonoacetate,
thiophosphonoacetamide, phosphorothioate prodrug, H-phosphonate, methyl phosphonate,
methyl phosphonothioate, methyl phosphate, methyl phosphorothioate, ethyl phosphate, ethyl
phosphorothioate, boranophosphate, boranophosphorothioate, methyl boranophosphate,
methyl boranophosphorothioate, methyl boranophosphonate, methyl boranophosphonothioate,
and their derivatives. Another modification includes phosphoramidite, phosphoramidate,
N3'—-P%  phosphoramidate, phosphordiamidate, phosphorothiodiamidate, sulfamate,
dimethylenesulfoxide, sulfonate, triazole, oxalyl, carbamate, methyleneimino (MMI), and
thioacetamido nucleic acid (TANA); and their derivatives. Depending on its length, an
oligonucleotide of the disclosure may comprise 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, or 35 backbone
modifications. It is also encompassed by the disclosure to introduce more than one distinct
backbone modification in said oligonucleotide.

An oligonucleotide of the disclosure comprises at least one phosphorothioate modification. In a
more preferred embodiment, an oligonucleotide of the invention is fully phosphorothioate
modified.

[0023] Other chemical modifications of an oligonucleotide of the disclosure include peptide-
base nucleic acid (PNA), boron-cluster modified PNA, pyrrolidine-based oxy-peptide nucleic
acid (POPNA), glycol- or glycerol-based nucleic acid (GNA), threose-based nucleic acid (TNA),
acyclic threoninol-based nucleic acid (aTNA), morpholino-based oligonucleotide (PMO, PPMO,
PMO-X), cationic morpholino-based oligomers (PMOPIus), oligonucleotides with integrated
bases and backbones (ONIBs), pyrrolidine-amide oligonucleotides (POMs); and their
derivatives.

In another embodiment, an oligonucleotide comprises a peptide nucleic acid and/or a
morpholino phosphorodiamidate or a derivative thereof.

[0024] Thus, the preferred oligonucleotide according to one aspect of the disclosure
comprises:

1.(a) at least one base modification selected from 5-methylpyrimidine and 2,6-
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diaminopurine; and/or
2. (b) at least one sugar modification, which is 2'-O-methyl, and/or
3. (c) at least one backbone modification, which is phosphorothioate.

[0025] Thus, a preferred oligonucleotide according to this aspect of the disclosure comprises
a base modification (a) and no sugar modification (b) and no backbone modification (c).
Another preferred oligonucleotide according to this aspect of the disclosure comprises a sugar
modification (b) and no base modification (a) and no backbone modification (c). Another
preferred oligonucleotide according to this aspect of the disclosure comprises a backbone
modification (c) and no base modification (a) and no sugar modification (b). Also
oligonucleotides having none of the above-mentioned modifications are understood to be
covered by the present disclosure, as well as oligonucleotides comprising two, i.e. (a) and (b),
(a) and (c) and/or (b) and (c), or all three of the modifications (a), (b) and (c) as in the present
invention. In another preferred embodiment, any of the oligonucleotides as described in the
previous paragraph may comprise:

1. (a) at least one (additional) base modification selected from 2-thiouracil, 2-thiothymine,
5-methylcytosine, 5-methyluracil, thymine, 2,6-diaminopurine; and/or

2. (b) at least one (additional) sugar modification selected from 2'-O-methyl, 2'-O-(2-
methoxy)ethyl, 2'-deoxy (DNA), morpholino, a bridged nucleotide or BNA, or the
oligonucleotide comprises both bridged nucleotides and 2'-deoxy modified nucleotides
(BNA/DNA mixmers); and/or

3.(c) at least one (additional) backbone modification selected from (another)
phosphorothioate or phosphordiamidate.

In another preferred embodiment, the oligonucleotide according to the invention is modified
over its entire length with one or more of the same modification, selected from (a) one of the
base modifications; and/or (b) one of the sugar modifications; and/or (c) one of the backbone
modifications.

[0026] With the advent of nucleic acid mimicking technology, it has become possible to
generate molecules that have a similar, preferably the same hybridization characteristics in
kind not necessarily in amount as nucleic acid itself. Such functional equivalents are of course
also suitable for use in the invention.

[0027] The skilled person will understand that not each sugar, base, and/or backbone may be
modified the same way. Several distinct modified sugars, bases and/or backbones may be
combined into one single oligonucleotide of the invention.

[0028] A person skilled in the art will also recognize that there are many synthetic derivatives
of oligonucleotides.

Preferably, said oligonucleotide comprises RNA, as RNA/RNA duplexes are very stable. It is
preferred that an RNA oligonucleotide comprises a modification providing the RNA with an
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additional property, for instance resistance to endonucleases, exonucleases, and RNaseH,
additional hybridisation strength, increased stability (for instance in a bodily fluid), increased or
decreased flexibility, increased activity, reduced toxicity, increased intracellular transport,
tissue-specificity, etc. In addition, the mRNA complexed with the oligonucleotide of the
invention is preferably not susceptible to RNaseH cleavage. Preferred modifications have been
identified above. Oligonucleotides containing at least in part naturally occurring DNA
nucleotides are useful for inducing degradation of DNA-RNA hybrid molecules in the cell by
RNase H activity (EC.3.1.26.4).

Naturally occurring RNA ribonucleotides or RNA-like synthetic ribonucleotides comprising
oligonucleotides are encompassed herein to form double stranded RNA-RNA hybrids that act
as enzyme-dependent antisense through the RNA interference or silencing (RNAIi/siRNA)
pathways, involving target RNA recognition through sense-antisense strand pairing followed by
target RNA degradation by the RNA-induced silencing complex (RISC).

Alternatively or in addition, an oligonucleotide can interfere with the processing or expression
of precursor RNA or messenger RNA (steric blocking, RNaseH independent processes) in
particular but not limited to RNA splicing and exon skipping, by binding to a target sequence of
RNA transcript and getting in the way of processes such as translation or blocking of splice
donor or splice acceptor sites. Moreover, the oligonucleotide may inhibit the binding of
proteins, nuclear factors and others by steric hindrance and/or interfere with the authentic
spatial folding of the target RNA and/or bind itself to proteins that originally bind to the target
RNA and/or have other effects on the target RNA, thereby contributing to the destabilization of
the target RNA, preferably pre-mRNA, and/or to the decrease in amount of diseased or toxic
transcript and/or protein in diseases like HD as identified later herein.

[0029] As herein defined, an oligonucleotide may comprise nucleotides with (RNaseH
resistant) chemical substitutions at least one of its 5' or 3' ends, to provide intracellular stability,
and comprises less than 9, more preferably less than 6 consecutive (RNaseH-sensitive)
deoxyribose nucleotides in the rest of its sequence. The rest of the sequence is preferably the
center of the sequence. Such oligonucleotide is called a gapmer. Gapmers have been
extensively described in WO 2007/089611. Gapmers are designed to enable the recruitment
and/or activation of RNaseH. Without wishing to be bound by theory, it is believed that RNaseH
is recruited and/or activated via binding to the central region of the gapmer made of
deoxyriboses. An oligonucleotide of the invention which is preferably substantially independent
of or independent of RNaseH is designed in order to have a central region which is
substantially not able or is not able to recruit and/or activate RNaseH. In a preferred
embodiment, the rest of the sequence of said oligonucleotide, more preferably its central part
comprises less than 9, 8, 7, 6, 5, 4, 3, 2, 1, or no deoxyribose. Accordingly, this oligonucleotide
of the invention is preferably partly to fully replaced as earlier defined herein. "Partly replaced”
means that the oligonucleotide comprises at least some of nucleotides that have been
replaced, preferably at least 50% of its nucleotides have been replaced, or at least 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90% or 95% have been replaced. 100% replacement of
nucleotides corresponds to "fully replaced".

[0030] Accordingly, the invention provides an oligonucleotide comprising a 2'-O-methyl
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phosphorothioate RNA residue or consisting of 2'-O-methyl phosphorothioate RNA and
comprising a 5-methylpyrimidine and/or a 2,6-diaminopurine base. Most preferably, this
oligonucleotide consists of 2'-O-methyl RNA residues connected through a phosphorothioate
backbone and all of its cytosines and/or all of its uracils and/or all of its adenines,
independently, have been replaced by 5-methylcytosine, 5-methyluracil and/or 2,6-
diaminopurine, respectively. Thus, an oligonucleotide may have:

At least one and preferably all cytosines replaced with 5-methylcytosines as in the present
invention,

At least one and preferably all cytosines replaced with 5-methylcytosines and at least one and
preferably all uracils replaced with 5-methyluracils,

At least one and preferably all cytosines replaced with 5-methylcytosines and at least one and
preferably all adenines replaced with 2,6-diaminopurines,

At least one and preferably all cytosines replaced with 5-methylcytosines and at least one and
preferably all uracils replaced with 5-methyluracils and at least one and preferably all adenines
replaced with 2,6-diaminopurines,

At least one and preferably all uracils replaced with 5-methyluracils,

At least one and preferably all uracils replaced with 5-methyluracils and at least one and
preferably all adenines replaced with 2,6-diaminopurines, or At least one and preferably all
adenines replaced with 2,6-diaminopurines.

[0031] An oligonucleotide of the invention is for use as a medicament for preventing delaying
and/or treating a human cis-element repeat instability associated genetic disorders preferably
as exemplified herein. A human cis-element repeat instability associated genetic disorders as
identified herein is preferably a neuromuscular disorder. Preferably said oligonucleotide is for
use in therapeutic RNA modulation. Therefore, the oligonucleotide according to the invention
may be described as an antisense oligonucleotide (AON). An antisense oligonucleotide is an
oligonucleotide which binds (or is able to bind), targets, hybridizes to (or is able to hybridize to)
and/or is reverse complementary to a specific sequence of a transcript of a gene which is
known to be associated with or involved in a human cis-element repeat instability associated
genetic neuromuscular disorder.

[0032] According to the disclosure, an antisense oligonucleotide comprising or consisting of
2'-O-methyl RNA nucleotide residues, having a backbone wherein at least one phosphate
moiety is replaced by a phosphorothioate moiety, and further comprising at least one of a 5-
methylcytosine and/or a 5-methyluracil and/or a 2,6-diaminopurine, is represented by a
nucleotide sequence comprising or consisting of a sequence that binds (or is able to bind),
hybridizes (or is able to hybridize), targets and/or is reverse complementary to a repetitive
element in a RNA transcript having as repetitive nucleotide unit a repetitive nucleotide unit,
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which is selected from the (CAG),, (GCG), (CGG), (GAA), (GCC), (CCG), (AUUCU),,
(GGGGCC), or (CCUG),. Said oligonucleotide is preferably a single stranded oligonucleotide.

Although it is to be understood that an oligonucleotide of the disclosure binds (or is able to
bind), hybridizes (or is able to hybridize), targets and/or is reverse complementary to a
repetitive element present in a RNA transcript as identified above, it can not be ruled out that
such oligonucleotide may also interfere with or bind (or is able to bind) or hybridize to (or is
able to hybridize) a corresponding DNA, this RNA transcript is derived from.

[0033] A repeat or repetitive element or repetitive sequence or repetitive stretch is herein
defined as a repetition of at least 3, 4, 5, 10, 100, 1000 or more, of a repetitive unit or repetitive
nucleotide unit or repeat nucleotide unit (as (CAG),, (GCG), (CGG), (GAA), (GCC),,

(CCG)n, (AUUCU),, (GGGGCC), or (CCUG),), comprising a trinucleotide repetitive unit, or

alternatively a 4, 5 or 6 nucleotide repetitive unit, in a transcribed gene sequence in the
genome of a subject, including a human subject. Accordingly, n is an integer and may be at
least 3, 4, 5, 10, 100, 1000 or more. The disclosure is not limited to exemplified repetitive
nucleotide units. Other repetitive nucleotide unit could be found on the following site
http://neuromuscular.wustl.edu/mother/dnarep.htm. In the majority of patients, a "pure" repeat
or repetitive element or repetitive sequence or repetitive stretch as identified above (as
(CAG)n, (GCG)n, (CGG)n, (GAA),, (GCC)pn, (CCG)n, (AUUCU),, (GGGGCC), or (CCUG),) is

present in a transcribed gene sequence in the genome of said patient. However, it is also
encompassed by the disclosure and invention, that in some patients, said repeat or repetitive
element or repetitive sequence or repetitive stretch as identified above is not qualified as
"pure" or is qualified as a "variant" when for example said repeat or repetitive element or
repetitive sequence or repetitive stretch as identified above is interspersed with at least 1, 2, or
3 nucleotide(s) that do not fit the nucleotide(s) of said repeat or repetitive element or repetitive
sequence or repetitive stretch (Braida C., et al,).

An oligonucleotide according to the disclosure and invention therefore may not need to be
100% reverse complementary to a targeted repeat. Usually an oligonucleotide of the invention
may be at least 90%, 95%, 97%, 99% or 100% reverse complementary to a targeted repeat.

[0034] In an embodiment, an antisense oligonucleotide comprises or consists of 2'-O-methyl
phosphorothioate RNA, comprises a 5-methylcytosine and/or a 5-methyluracil and/or a 2,6-
diaminopurine, is represented by a nucleotide sequence comprising or consisting of a
sequence that binds (or is able to bind), hybridizes (or is able to hybridize), targets and/or is
reverse complementary to a (CAG), tract in a transcript and is particularly useful for the
treatment, delay, amelioration and/or prevention of the human genetic diseases Huntington's
disease (HD), spinocerebellar ataxia (SCA) type 1, 2, 3, 6, 7, 12 or 17, amyotrophic lateral
sclerosis (ALS), frontotemporal dementia (FTD), X-linked spinal and bulbar muscular atrophy
(SBMA) and/or dentatorubropallidoluysian atrophy (DRPLA) caused by CAG repeat expansions
in the transcripts of the HTT (SEQ ID NO: 80), ATXN1 (SEQ ID NO:81), ATXN2 (SEQ ID NO:
82) ATXN3 (SEQ ID NO: 83), CACNA1A (SEQ ID NO:84), ATXN7 (SEQ ID NO: 85), PPP2R2B
(SEQ ID NO: 86), TBP (SEQ ID NO: 87), AR (SEQ ID NO: 88) or ATN1 (SEQ ID NO: 89) genes.
Preferably, these genes are from human origin. In this embodiment, an oligonucleotide
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comprises or consists of 2'-O-methyl phosphorothioate RNA, comprises a 5-methylcytosine
and/or a 5-methyluracil and/or a 2,6-diaminopurine, is represented by a nucleotide sequence
comprising or consisting of a sequence that binds (or is able to bind), hybridizes (or is able to
hybridize), targets and/or is reverse complementary to a (CAG),, repeat as identified above and
has as repetitive nucleotide unit (CUG).,. The m in (CUG), is preferably an integer which is 4,

5,6,7,8,9,10, 11, 12.. In a preferred embodiment, mis5or6or7 or8or 9 or 10 or 11 or 12.
It is to be noted that for ALS and FTD, it is known that at least two distinct repeats in at least
two distinct transcripts may be involved or may be responsible or linked with the disease. One
has been identified in the previous paragraph (i.e. (CAG), in a ATXNZ2 transcript). Another one

is being identified later as a (GGGGCC), repeat or tract in a COORF72 transcript. It means that

for each of these two diseases, one may envisage to use either one of these two distinct
oligonucleotides of the invention and disclosure, respectively, to specifically induce the specific
degradation of the corresponding (toxic) expanded repeat transcripts.

[0035] Throughout the application, an oligonucleotide defined as being reverse
complementary to, binding (being able to bind), hybridizing (being able to hybridize) or
targeting a repeat as identified above and has or comprises a repetitive nucleotide unit may
have any length comprised from 12 to 36 nucleotides. If we take the example of CUG as
repetitive nucleotide unit comprised within said oligonucleotide, any oligonucleotide comprising
UGC or GCU as repetitive nucleotide unit is also encompassed by the present invention.
Depending on the length of said oligonucleotide (for example from 12 to 36 nucleotides), the
given repetitive nucleotide unit may not be complete at the 5 and/or at the 3'side of said
oligonucleotide. Each of said oligonucleotide is encompassed within the scope of said
invention.

[0036] Alternatively, if we still take as an example the oligonucleotide having CUG as repetitive
nucleotide unit, it may be represented by H-(P)y-(CUG)m-(Q)q-H, wherein m is an integer as

defined above. Each occurrence of P and Q is, individually, an abasic monomer as defined
above or a nucleotide, such as A, C, G, U or an analogue or equivalent thereof and p and q
are each individually an integer, preferably 0, 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20 or higher up to 100. Thus, p and q are each individually an integer from 0 to
100, preferably an integer from 0 to 20, more preferably an integer from 0 to 10, more
preferably from O to 6, even more preferably from 0 to 3. Thus, when p is 0, P is absent and
when q is 0, Q is absent. The skilled person will appreciate that an oligonucleotide will always
start with and end with a hydrogen atom (H), regardless of the amount and nature of the
nucleotides present in the oligonucleotide.

It will be appreciated that herein (CUG),, may be replaced by any repeating nucleotide unit
within the context of the disclosure. Thus, a preferred oligonucleotide according to the
disclosure may be represented by H-(P),-(R)-(Q)g-H, wherein (R); is a repeating nucleotide
unit within the context of the disclosure and P, Q, p and q are as defined above.

In the context of the present invention, an "analogue" or an "equivalent" of a nucleotide is to be
understood as a nucleotide which comprises at least one modification with respect to the
nucleotides naturally occurring in RNA, such as A, C, G and U. Such a modification may be a



DK/EP 2841578 T3

internucleoside linkage modification and/or a sugar modification and/or a base modification, as
explained and exemplified above.

Again taking the oligonucleotide having CUG as repetitive nucleotide unit, it is to be understood
that the repeating sequence may start with either a C, a U or a G. Thus, in a preferred
embodiment, p is not 0, and (P)p is represented by (P')yUG or (P')yG, wherein each

occurrence of P' is, individually, an abasic site or a nucleotide, such as A, C, G, U or an
analogue or equivalent thereof, and p' is p - 2 and p" is p - 1. Such oligonucleotides may be
represented as:

H-(P')5UG-(CUG)m-(Q)rH
or
H-(P")G-(CUG)-(Q)H.

In an equally preferred embodiment, q is not 0, and (Q)q is represented by CU(Q')q or C(Q')
and each occurrence of Q' is, individually, an abasic site or a nucleotide, such as A, C, G, U or

an analogue or equivalent thereof, and q'is q - 2 and q" is q - 1. Such oligonucleotides may be
represented as:

H-(P)p-(CUG)-CU(Q")g-H or

H-(P)p-(CUG)m-C(Q)gq-H.

[0037] In another preferred embodiment, both p and q are not 0, and both (P)p and (Q)q are
represented by (P')yUG or (P')G and CU(Q")q or C(Q')q" respectively, wherein P', Q', p', p", q'
and q" are as defined above. Such oligonucleotides may be represented as:

H-(P")gUG-(CUG)n-CU(Q')g-H,

H-(P")gG-(CUG)m-CU(Q')g-H,

H-(P")gUG-(CUG)y-C(Q')g-H, or

H-(P')p'G-(CUG)-C(Q")g-H.
It is to be understood that p', p", ' and q" may not be negative integers. Thus, when (P)p is
represented by (P');UG or (P')G, p is at least 1 or at least 2 respectively, and when (Q)q is

represented by CU(Q')y or C(Q')g, q is at least 1 or at least 2 respectively. It is to be

understood that all said here regarding the CUG repeat unit can be extended to any repeat
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unit within the context of the disclosure.

[0038] In a preferred embodiment, an oligonucleotide defined as being reverse
complementary to, binding (or being able to bind), hybridizing (or being able to hybridize) or
targeting a (CAG), repeat comprises or consists of a repetitive nucleotide unit (XYG), and has

a length comprised from 12 to 36 nucleotides and wherein each X is C or 5-methylcytosine,
and each Y is U or 5-methyluracil such that at least one X is 5-methylcytosine and/or at least
one Y is 5-methyluracil.m is an integer. In the context of this embodiment, m may be 4, 5, 6, 7,
8,9, 10, 11, 12. A preferred value for mis 7.

A more preferred oligonucleotide therefore comprises or consists of a repetitive nucleotide unit
(XYG)m, wherein each X is C or 5-methylcytosine, and each Y is U or 5-methyluracil such that

at least one X is 5-methylcytosine and/or at least one Y is 5-methyluracil, and m is an integer
from 4 to 12 (SEQ ID NO:2 to 12).

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(XYG)m, wherein each X is 5-methylcytosine, and/or each Y is 5-methyluracil, and m is an

integer from 4 to 12 (SEQ ID NO:2 to 12).
An even more preferred oligonucleotide therefore comprises or consists of a repetitive
nucleotide unit (XYG)s, (XYG)g or (XYG)7, (XYG)s, or (XYG)g wherein each X is C or 5-

methylcytosine, and each Y is U or 5-methyluracil such that at least one X is 5-methylcytosine
and/or at least one Y is 5-methyluracil. More preferred is an oligonucleotide comprising or
consisting of (XYG)7, wherein each X is C or 5-methylcytosine, and each Y is U or 5-

methyluracil such that at least one X is 5-methylcytosine and/or at least one Y is 5-methyluracil
(SEQ ID NO:7).

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(XYG)7, wherein each Xis 5-methylcytosine and each Y is a uracil (SEQ ID NO: 2), or each X is
a cytosine and each Y is 5-methyluracil (SEQ ID NO:3). An even more preferred
oligonucleotide comprises SEQ ID NO:2 or 3 and has a length of 21, 22, 23, 24, 25, 26, 27, 28,
29, 30 nucleotides.

Most preferred oligonucleotides sequences comprising or consisting of a repetitive nucleotide
unit (XYG)y, have been identified in table 2 as SEQ ID NO:90-118.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 90-106 and has a length from 21-36
nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'- O-methyl phosphorothioate
RNA and comprises one of the base sequences SEQ ID NO: 90-106 and has a length from 21-
36 nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has
a base sequence that consists of one of the base sequences SEQ ID NO: 90-106 and has a
length of 21 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 107 or 108 and has a length from 21-36
nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
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RNA and comprises one of the base sequences SEQ ID NO: 107 or 108 and has a length from
21-36 nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or
36 nucleotides. Even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA, has a base sequence that consists of one of the base sequences SEQ ID NO: 107 or 108
and has a length of 21 nucleotides. Most preferred ocligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has a base sequence that consists of one of the base sequences SEQ
ID NO: 107 or 108, has a length of 21 nucleotides and additionally comprises 4 abasic
monomers at one of its termini, preferably at the 3' terminus. Said most preferred
oligonucleotide is represented by a base sequence consisting of SEQ ID NO: 220 or 221.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 109 or 110 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and
comprises one of the base sequences SEQ ID NO: 109 or 110 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base
sequence that consists of one of the base sequences SEQ ID NO: 109 or 110 and has a length
of 24 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 111 or 112 and has a length from 27-36
nucleotides, more preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even
more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises
one of the base sequences SEQ ID NO: 111 or 112 and has a length from 27-36 nucleotides,
more preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence that
consists of one of the base sequences SEQ ID NO: 111 or 112 and has a length of 27
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 113 or 114 and has a length from 30-36
nucleotides, more preferably 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises one of the base
sequences SEQ ID NO: 113 or 114 and has a length from 30-36 nucleotides, more preferably
30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has a base sequence that consists of one of the base sequences SEQ
ID NO: 113 or 114 and has a length of 30 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 115 or 116 and has a length from 33-36
nucleotides, more preferably 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises one of the base
sequences SEQ ID NO: 115 or 116 and has a length from 33-36 nucleotides, more preferably
33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has a base sequence that consists of one of the base sequences SEQ
ID NQO: 115 or 116 and has a length of 33 nucleotides.
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[0039] A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate
RNA comprises one of base sequences SEQ ID NO: 117 or 118 and has a length of 36
nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has
a base sequence that consists of one of the base sequences SEQ ID NO: 117 or 118 and has
a length of 36 nucleotides.

[0040] In another embodiment of the disclosure, an antisense oligonucleotide comprising or
consisting of 2'-O-methyl phosphorothioate RNA, and comprising a 5-methylcytosine is
represented by a nucleotide sequence comprising or consisting of a sequence that binds to (or
is able to bind to), hybridizes (or is able to hybridize), targets and/or is reverse complementary
to a (GCG), repeat in a transcript and is particularly useful for the treatment, delay,
amelioration and/or prevention of the human genetic diseases: infantile spasm syndrome,
deidocranial dysplasia, blepharophimosis, hand-foot-genital disease, synpolydactyly,
oculopharyngeal muscular dystrophy and/or holoprosencephaly, which are caused by repeat
expansions in the ARX, CBFA1, FOXL2, HOXA13, HOXD13, OPDM/PABP2, TCFBR1 or ZIC2
genes. Preferably, these genes are from human origin.

In a preferred embodiment, an oligonucleotide defined as being reverse complementary to,
binding (or being able to bind), hybridizing (or being able to hybridize) or targeting a (GCG),
repeat comprises or consists of a repetitive nucleotide unit (XGX),, and has a length comprised
from 12 to 36 nucleotides and wherein each X is C or 5-methylcytosine, such that at least one
X is 5-methylcytosine.m is an integer. In the context of this embodiment, m may be 4, 5, 6, 7,
8,9, 10, 11, 12. A preferred value for mis 7.

A more preferred oligonucleotide therefore comprises or consists of a repetitive nucleotide unit
(XGX)m, wherein at least one X is 5-methylcytosine, and m is an integer from 4 to 12 (SEQ ID
NO: 13 to 21). An even more preferred oligonucleotide comprises or consists of a repetitive
nucleotide unit (XGX),,, wherein each X is 5-methylcytosine, and m is an integer from 4 to 12
(SEQ ID NO: 13 to 21).

An even more preferred oligonucleotide therefore comprises or consists of a repetitive
nucleotide unit (XGX)7 (SEQ ID NO: 16), wherein at least one X is 5-methylcytosine. An even
more preferred oligonucleotide comprises or consists of a repetitive nuclectide unit (XGX)7

(SEQ ID NO: 16), wherein each X is 5-methylcytosine.

[0041] Most preferred oligonucleotides sequences comprising or consisting of a repetitive
nucleotide unit (XGX), have been identified in table 2 as SEQ ID NO: 119-132.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 119 or 120 and has a length from 12-36
nucleotides, more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists
of 2'-O-methyl phosphorothioate RNA and comprises one of the base sequences SEQ ID NO:
119 or 120 and has a length from 16-36 nucleotides, more preferably 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence
that consists of one of the base sequences SEQ ID NO: 119 or 120 and has a length of 12



DK/EP 2841578 T3

nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 121 or 122 and has a length from 15-36
nucleotides, more preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 90-106
and has a length from 15-36 nucleotides, more preferably 15, 16, 17, 18, 19, 20, 21, 22, 23,
24,25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide
consists of 2'-O-methyl phosphorothioate RNA, has a base sequence that consists of one of
the base sequences SEQ ID NO: 121 or 122 and has a length of 15 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 123 or 124 and has a length from 18-36
nucleotides, more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 123 or 124 and
has a length from 18-36 nucleotides, more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA, has a base sequence that consists of one of the base
sequences SEQ ID NO: 123 or 124 and has a length of 18 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 125 or 126 and has a length from 21-36
nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and comprises one of the base sequences SEQ ID NO: 125 or 126 and has a length from
21-36 nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or
36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA,
has a base sequence that consists of one of the base sequences SEQ ID NO: 125 or 126 and
has a length of 21 nucleotides. A preferred oligonucleotide comprising or consisting of 2'-O-
methyl phosphorothioate RNA comprises one of base sequences SEQ ID NO: 127 or 128 and
has a length from 24-36 nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 127 or 128 and
has a length from 24-36 nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA, has a base sequence that consists of one of the base sequences SEQ ID NO: 127 or 128
and has a length of 24 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 129 or 130 and has a length from 27-36
nucleotides, more preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even
more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises
one of the base sequences SEQ ID NO: 129 or 130 and has a length from 27-36 nucleotides,
more preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence that
consists of one of the base sequences SEQ ID NO: 129 or 130 and has a length of 27
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nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 131 or 132 and has a length from 30-36
nucleotides, more preferably 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises one of the base
sequences SEQ ID NO: 131 or 132 and has a length from 30-36 nucleotides, more preferably
30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has a base sequence that consists of one of the base sequences SEQ
ID NO: 131 or 132 and has a length of 30 nucleotides.

[0042] In another embodiment of the disclosure, an oligonucleotide comprising or consisting
of 2'-O-methyl phosphorothioate RNA and comprising a 5-methylcytosine, is represented by a
nucleotide sequence comprising or consisting of a sequence that binds (or is able to bind),
targets, hybridizes (or is able to hybridize) and/or is reverse complementary to a (CGG),

repeat in a transcript and is particularly useful for the treatment, delay, amelioration and/or
prevention of human fragile X syndromes, caused by repeat expansion in the FMR1 gene.
Preferably, these genes are from human origin. In a preferred embodiment, an oligonucleotide
defined as being reverse complementary to, binding (or is able to bind), hybridizing (or is able
to hybridize) or targeting a (CGG), repeat comprises or consists of a repetitive nucleotide unit
(XXG)m and has a length comprised from 12 to 36 nucleotides and wherein each X is C or 5-
methylcytosine, such that at least one X is 5-methylcytosine.

m is an integer. In the context of this embodiment, m may be 4, 5, 6, 7, 8, 9, 10, 11, 12. A
preferred value for mis 7.

A more preferred oligonucleotide therefore comprises or consists of a repetitive nucleotide unit
(XXG)m, wherein each X is C or 5-methylcytosine, such that at least one X is 5-methylcytosine,
and m is an integer from 4 to 12 (SEQ ID NO: 22 to 30). An even more preferred
oligonucleotide comprises or consists of a repetitive nucleotide unit (XXG)n,, wherein each X is
5-methylcytosine, and m is an integer from 4 to 12 (SEQ ID NO: 22 to 30).

An even more preferred oligonucleotide therefore comprises or consists of a repetitive
nucleotide unit (XXG)7 (SEQ ID NO: 25), wherein each X is C or 5-methylcytosine, such that at
least one Xis 5-methylcytosine.

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(XXG)7 (SEQ ID NO: 25), wherein each X is 5-methylcytosine.

Most preferred oligonucleotides sequences comprising or consisting of a repetitive nucleotide
unit (XXG), have been identified in table 2 as SEQ ID NO: 133-146.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 133 or 134 and has a length from 12-36
nucleotides, more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists
of 2'-O-methyl phosphorothioate RNA and comprises one of the base sequences SEQ ID NO:
133 or 134 and has a length from 12-36 nucleotides, more preferably 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence
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that consists of one of the base sequences SEQ ID NO: 133 or 134 and has a length of 12
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 135 or 136 and has a length from 15-36
nucleotides, more preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 135 or
136 and has a length from 15-36 nucleotides, more preferably 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence that
consists of one of the base sequences SEQ ID NO: 135 or 136 and has a length of 15
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 137 or 138 and has a length from 18-36
nucleotides, more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 137 or 138 and
has a length from 18-36 nucleotides, more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA, has a base sequence that consists of one of the base
sequences SEQ ID NO: 137 or 138 and has a length of 18 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 139 or 140 and has a length from 21-36
nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'- O-methyl phosphorothioate
RNA and comprises one of the base sequences SEQ ID NO: 139 or 140 and has a length from
21-36 nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or
36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA,
has a base sequence that consists of one of the base sequences SEQ ID NO: 139 or 140 and
has a length of 21 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 141 or 142 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and
comprises one of the base sequences SEQ ID NO: 141 or 142 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base
sequence that consists of one of the base sequences SEQ ID NO: 141 or 142 and has a length
of 24 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 143 or 144 and has a length from 27-36
nucleotides, more preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even
more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises
one of the base sequences SEQ ID NO: 143 or 144 and has a length from 27-36 nucleotides,
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more preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nuclecotides. Most preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence that
consists of one of the base sequences SEQ ID NO: 143 or 144 and has a length of 27
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 145 or 146 and has a length from 30-36
nucleotides, more preferably 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises one of the base
sequences SEQ ID NO: 145 or 146 and has a length from 30-36 nucleotides, more preferably
30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has a base sequence that consists of one of the base sequences SEQ
ID NO: 145 or 146 and has a length of 30 nucleotides.

[0043] In another embodiment of the disclosure, an oligonucleotide comprising or consisting
of 2'-O-methyl phosphorothioate RNA and comprising a 5-methylcytosine and/or a 5-
methyluracil, is represented by a nucleotide sequence comprising or consisting of a sequence
that binds (or is able to bind), targets, hybridizes (or is able to hybridize) and/or is reverse
complementary to a (GAA), repeat in a transcript and is particularly useful for the treatment,
delay and/or prevention of the human genetic disorder Friedreich's ataxia.

In a preferred embodiment, an oligonucleotide defined as being reverse complementary to,
binding (or being able to bind), hybridizing ( or being able to hybridize) or targeting a (GAA),
repeat comprises or consists of a repetitive nucleotide unit (YYX),, and has a length comprised
from 12 to 36 nucleotides and wherein each X is C or 5-methylcytosine, and each Y is U or 5-
methyluracil such that at least one X is 5-methylcytosine and/or at least one Y is 5-methyluracil.
m is an integer. In the context of this embodiment, m may be 4, 5, 6, 7, 8, 9, 10, 11, 12. A
preferred value for mis 7.

A more preferred oligonucleotide therefore comprises or consists of a repetitive nucleotide unit
(YYX)m, wherein each X is C or 5-methylcytosine, and each Y is U or 5-methyluracil such that
at least one X is 5-methylcytosine and/or at least one Y is 5-methyluracil, and m is an integer
from 4 to 12 (SEQ ID NO: 31 to 39).

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(YYX),, wherein each X is 5-methylcytosine, and/or each Y is 5-methyluracil, and m is an
integer from 4 to 12 (SEQ ID NO: 31 to 39).

An even more preferred oligonucleotide therefore comprises or consists of a repetitive
nucleotide unit (YYX)7 (SEQ ID NO: 34), wherein each X is C or 5-methylcytosine, and each Y
is U or 5-methyluracil such that at least one X is 5-methylcytosine and/or at least one Y is 5-
methyluracil.

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(YYX)7 (SEQ ID NO: 34), wherein each X is 5-methylcytosine, and/or each Y is 5-methyluracil.
Most preferred oligonucleotides sequences comprising or consisting of a repetitive nucleotide
unit (XYG),, have been identified in table 2 as SEQ ID NO: 147-167.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 147 or 148 and has a length from 12-36
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nucleotides, more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists
of 2'-O-methyl phosphorothioate RNA and comprises one of the base sequences SEQ ID NO:
147 or 148 and has a length from 12-36 nucleotides, more preferably 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence
that consists of one of the base sequences SEQ ID NO: 147 or 148 and has a length of 12
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 149 or 150 and has a length from 15-36
nucleotides, more preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 149 or
150 and has a length from 15-36 nucleotides, more preferably 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence that
consists of one of the base sequences SEQ ID NO: 149 or 150 and has a length of 15
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 151 or 152 and has a length from 18-36
nucleotides, more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 151 or 152 and
has a length from 18-36 nucleotides, more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA, has a base sequence that consists of one of the base
sequences SEQ ID NO: 151 or 152 and has a length of 18 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 153-157 and has a length from 21-36
nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and comprises one of the base sequences SEQ ID NO: 153-157 and has a length from
21-36 nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or
36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA,
has a base sequence that consists of one of the base sequences SEQ ID NO: 153-157 and
has a length of 21 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 158 or 159 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and
comprises one of the base sequences SEQ ID NO: 158 or 159 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base
sequence that consists of one of the base sequences SEQ ID NO: 158 or 159 and has a length
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of 24 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 160 or 161 and has a length from 27-36
nucleotides, more preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even
more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises
one of the base sequences SEQ ID NO: 160 or 161 and has a length from 27-36 nucleotides,
more preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nuclecotides. Most preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has a base sequence that
consists of one of the base sequences SEQ ID NO: 160 or 161 and has a length of 27
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 162 or 163 and has a length from 30-36
nucleotides, more preferably 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises one of the base
sequences SEQ ID NO: 162 or 163 and has a length from 30-36 nucleotides, more preferably
30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has a base sequence that consists of one of the base sequences SEQ
ID NO: 162 or 163 and has a length of 30 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 164 or 165 and has a length from 33-36
nucleotides, more preferably 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises one of the base
sequences SEQ ID NO: 164 or 165 and has a length from 33-36 nucleotides, more preferably
33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has a base sequence that consists of one of the base sequences SEQ
ID NO: 164 or 165 and has a length of 33 nucleotides.

[0044] A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate
RNA comprises one of base sequences SEQ ID NO: 166 or 167 and has a length of 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and has a base sequence that consists one of the base sequences SEQ ID NO: 166 or
167 and has a length of 36 nucleotides.

[0045] In another embodiment of the disclosure, an antisense oligonucleotide comprising or
consisting of 2'-O-methyl phosphorothioate RNA and comprising a 5-methylcytosine, is
represented by a nucleotide sequence comprising or consisting of a sequence that binds to (or
is able to bind), hybridizes (or is able to hybridize), targets and/or is reverse complementary to
a (CCG), or (GCC), repeat in a transcript and is particularly useful for the treatment, delay,
amelioration and/or prevention of the human genetic disorder fragile XE mental retardation,
caused by repeat expansion in the FMR2 gene. Preferably, these genes are from human
origin.

In a preferred embodiment, an oligonucleotide defined as being reverse complementary to,
binding (or being able to bind), hybridizing (or being able to hybridize) or targeting a (CCG),
repeat comprises or consists of a repetitive nucleotide unit (XGG)y, or (GGX), and has a
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length comprised from 12 to 36 nucleotides and wherein each X is C or 5-methylcytosine. m is
an integer. In the context of this embodiment, m may be 4, 5, 6,7, 8, 9, 10, 11, 12. A preferred
value for mis 7.

A more preferred oligonucleotide therefore comprises or consists of a repetitive nucleotide unit
(XGG)y, or (GGX), wherein each X is C or 5-methylcytosine, and m is an integer from 4 to 12

(SEQ ID NO: 49 to 57) or (SEQ ID NO: 40 to 48).
An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(XGG)y or (GGX)py,, wherein each X is 5-methylcytosine, and m is an integer from 4 to 12
(SEQ ID NO: 49 to 57) or (SEQ ID NO: 40 to 48).
An even more preferred oligonucleotide therefore comprises or consists of a repetitive
nucleotide unit (XGG)7 (SEQ ID NO: 52) or (GGX)7 (SEQ ID NO: 43), wherein each Xis C or 5-

methylcytosine.
An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(XGG)7 (SEQ ID NO: 52) or (GGX)7 (SEQ ID NO: 43), wherein each X is 5-methylcytosine.

Most preferred oligonucleotides sequences comprising or consisting of a repetitive nucleotide
unit (GGX)m, have been identified in table 2 as SEQ ID NO: 168-177.

[0046] A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate
RNA comprises base sequence SEQ ID NO: 168 and has a length from 12-36 nucleotides,
more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA and comprises base sequences SEQ ID NO: 168 and has a
length from 12-36 nucleotides, more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide
consists of 2'-O-methyl phosphorothioate RNA, has its base sequence that consists of base
sequences SEQ ID NO: 168 and has a length of 12 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 169 and has a length from 15-36 nucleotides, more
preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and comprises base sequence SEQ ID NO: 169 and has a length from 15-36 nucleotides,
more preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35
or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA, has its base sequence that consists of base sequence SEQ ID NO: 169 and has a length
of 15 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 170 and has a length from 18-36 nucleotides, more
preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'- O-methyl phosphorothioate
RNA and comprises base sequence SEQ ID NO: 170 and has a length from 18-36 nucleotides,
more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has
its base sequence that consists of base sequence SEQ ID NO: 170 and has a length of 18
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nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 171-174 has a length from 12-36 nucleotides,
more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 171-174
and has a length from 21-36 nucleotides, more preferably 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has its base sequence that consists of one of the base sequences
SEQ ID NO: 171-174 and has a length of 21 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 175 and has a length from 24-36 nucleotides, more
preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises base
sequence SEQ ID NO: 175 and has a length from 24-36 nucleotides, more preferably 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists
of 2'-O-methyl phosphorothioate RNA, has its base sequence that consists of base sequence
SEQ ID NO: 175 and has a length of 24 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 176 and has a length from 27-36 nucleotides, more
preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises base sequence
SEQ ID NO: 176 and has a length from 27-36 nucleotides, more preferably 27, 28, 29, 30, 31,
32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has its base sequence that consists of base sequence SEQ ID NO:
176 and has a length of 27 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 177 and has a length from 30-36 nucleotides, more
preferably 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide
consists of 2'-O-methyl phosphorothioate RNA and comprises base sequence SEQ ID NO: 177
and has a length from 30-36 nucleotides, more preferably 30, 31, 32, 33, 34, 35 or 36
nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has
its base sequence that consists of base sequence SEQ ID NO: 177 and has a length of 30
nucleotides.

[0047] Most preferred oligonucleotides sequences comprising or consisting of a repetitive
nucleotide unit (XGG)n, have been identified in table 2 as SEQ ID NO: 178-184.

[0048] A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate
RNA comprises base sequence SEQ ID NO: 178 and has a length from 12-36 nucleotides,
more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA and comprises base sequence SEQ ID NO: 178 and has a
length from 12-36 nucleotides, more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
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24,25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide
consists of 2'-O-methyl phosphorothioate RNA, has its base sequence that consists of base
sequence SEQ ID NO: 178 and has a length of 12 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 179 and has a length from 15-36 nucleotides, more
preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'- O-methyl phosphorothioate
RNA and comprises base sequence SEQ ID NO: 179 and has a length from 15-36 nucleotides,
more preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35
or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA, has its base sequence that consists of base sequence SEQ ID NO: 179 and has a length
of 15 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequences SEQ ID NO: 180 and has a length from 18-36 nucleotides, more
preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and comprises base sequence SEQ ID NO: 180 and has a length from 18-36 nucleotides,
more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has
its base sequence that consists of base sequence SEQ ID NO: 180 and has a length of 18
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 181 and has a length from 21-36 nucleotides, more
preferably 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even
more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises
base sequence SEQ ID NO: 181 and has a length from 21-36 nucleotides, more preferably 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has its base sequence that
consists of base sequence SEQ ID NO: 181 and has a length of 21 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 182 and has a length from 24-36 nucleotides, more
preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises base
sequence SEQ ID NO: 182 and has a length from 24-36 nucleotides, more preferably 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists
of 2'-O-methyl phosphorothioate RNA, has its base sequence that consists of base sequence
SEQ ID NO: 182 and has a length of 24 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 183 and has a length from 27-36 nucleotides, more
preferably 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises base sequence
SEQ ID NO: 183 and has a length from 27-36 nucleotides, more preferably 27, 28, 29, 30, 31,
32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has its base sequence that consists of base sequence SEQ ID NO:
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183 and has a length of 27 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 184 and has a length from 30-36 nucleotides, more
preferably 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide
consists of 2'-O-methyl phosphorothioate RNA and comprises base sequence SEQ ID NO: 184
and has a length from 30-36 nucleotides, more preferably 30, 31, 32, 33, 34, 35 or 36
nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has
its base sequence that consists of base sequence SEQ ID NO: 184 and has a length of 30
nucleotides.

[0049] In another embodiment of the disclosure, an oligonucleotide comprising or consisting
of 2'-O-methyl phosphorothioate RNA and comprising a 5-methylcytosine and/or a 2,6-
diaminopurine, is represented by a nucleotide sequence comprising or consisting of a
sequence that binds (or is able to bind), hybridizes (or is able to hybridize), targets and/or is
reverse complementary to a (CCUG), repeat in a transcript and is particularly useful for the
treatment, delay and/or prevention of the human genetic disorder myotonic dystrophy type 2
(DM2), caused by repeat expansions in the DM2/ZNF9 gene. Preferably, these genes are from
human origin.

In a preferred embodiment, an oligonucleotide defined as being reverse complementary to,
binding (or being able to bind), hybridizing (or being able to hybridize) or targeting a (CCUG),
repeat comprises or consists of a repetitive nucleotide unit (XZGG), and has a length
comprised from 12 to 36 nucleotides and wherein each X is C or 5-methylcytosine, and each Z
is A or 2,6-diaminopurine such that at least one X is 5-methylcytosine and/or at least one Z is
2,6-diaminopurine.

m is an integer. In the context of this embodiment, m may be 3, 4, 5, 6, 7, 8, 9. A preferred
value for mis 5.

A more preferred oligonucleotide therefore comprises or consists of a repetitive nucleotide unit
(XZ2GG)m,, wherein each X is C or 5-methylcytosine, and each Z is A or 2,6-diaminopurine such
that at least one X is 5methyl-cytosine and/or at least one A is 2,6-diaminopurine, and m is an
integer from 3 to 9 (SEQ ID NO: 63 to 69).

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(XZGG),,, wherein each X is 5-methylcytosine, and/or each Z is 2,6-diaminopurine, and m is
an integer from 3 to 9 (SEQ ID NO: 63 to 69).

An even more preferred oligonucleotide therefore comprises or consists of a repetitive
nucleotide unit (XZGG)5 (SEQ ID NO: 65), wherein each X is C or 5-methylcytosine, and each
Z is Aor 2,6-diaminopurine such that at least one X is 5-methylcytosine and/or at least one Z is
2,6-diaminopurine.

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(XZGG)s (SEQ ID NO: 65), wherein each X is 5-methyl-cytosine, and/or each Z is 2,6-
diaminopurine.

Most preferred oligonucleotides sequences comprising or consisting of a repetitive nucleotide
unit (XZGG)m, have been identified in table 2 as SEQ ID NO: 193-208.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
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comprises one of base sequences SEQ ID NO: 193 or 194 and has a length from 12-36
nucleotides, more preferably 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists
of 2'-O-methyl phosphorothioate RNA and comprises one of the base sequences SEQ ID NO:
193 or 194 and has a length from 12-36 nucleotides, more preferably 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has its base
sequence that consists of one of the base sequences SEQ ID NO: 193 or 194 and has a length
of 12 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 195 or 196 and has a length from 16-36
nucleotides, more preferably 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35 or 36 nuclectides. An even more preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 195 or 196 and
has a length from 16-36 nucleotides, more preferably 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of
2'-0O-methyl phosphorothioate RNA, has its base sequence that consists of one of the base
sequences SEQ ID NO: 195 or 196 and has a length of 16 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 197-200 and has a length from 20-36
nucleotides, more preferably 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and comprises one of the base sequences SEQ ID NO: 197-200 and has a length from
20-36 nucleotides, more preferably 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA, has its base sequence that consists of one of the base sequences SEQ ID NO: 197-200
and has a length of 20 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 201 or 202 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and
comprises one of the base sequences SEQ ID NO: 201 or 202 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has its base
sequence that consists of one of the base sequences SEQ ID NO: 201 or 202 and has a length
of 24 nucleotides.

[0050] A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate
RNA comprises one of base sequences SEQ ID NO: 203 or 204 and has a length from 28-36
nucleotides, more preferably 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises one of
the base sequences SEQ ID NO: 203 or 204 and has a length from 28-36 nucleotides, more
preferably 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide
consists of 2'-O-methyl phosphorothioate RNA, has its base sequence that consists of one of
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the base sequences SEQ ID NO: 203 or 204 and has a length of 28 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 205 or 206 and has a length from 32-36
nucleotides, more preferably 32, 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises one of the base
sequences SEQ ID NO: 205 or 206 and has a length from 32-36 nucleotides, more preferably
32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has its base sequence that consists of one of the base sequences
SEQ ID NO: 205 or 206 and has a length of 32 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 207 or 208 and has a length of 36 nucleotides.
An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and
has its base sequence that consists of one of the base sequences SEQ ID NO: 207 or 208 and
has a length of 36 nucleotides.

[0051] In another embodiment of the disclosure, an oligonucleotide comprising or consisting
of 2'-O-methyl phosphorothioate RNA and comprising a 5-methyluracil and/or a 2,6-
diaminopurine, is represented by a nucleotide sequence comprising or consisting of a
sequence that binds (or is able to bind), hybridizes (or is able to hybridize), targets and/or is
reverse complementary to a (AUUCU), repeat in an intron and is particularly useful for the

treatment, delay, amelioration and/or prevention of the human genetic disorder spinocerebellar
ataxia type 10 (SCA10). Preferably, this gene is from human origin.

In a preferred embodiment, an oligonucleotide defined as being reverse complementary to,
binding (or being able to bind), hybridizing (or being able to hybridize) or targeting a (AUUCU),
repeat comprises or consists of a repetitive nucleotide unit (ZGZZY),, and has a length
comprised from 12 to 36 nucleotides and wherein each Y is U or 5-methyluracil, and each Z is
A or 2,6-diaminopurine such that at least one Y is 5-methyluracil and/or at least one Z is 2,6-
diaminopurine.

m is an integer. In the context of this embodiment, m may be 3, 4, 5, 6, 7. A preferred value for
mis 4.

A more preferred oligonucleotide therefore comprises or consists of a repetitive nucleotide unit
(ZGZZY)m, wherein each Y is U or 5-methyluracil, and each Z is A or 2,6-diaminopurine such
that at least one Y is 5-methyluracil and/or at least one Z is 2,6-diaminopurine, and m is an
integer from 3 to 7 (SEQ ID NO: 58 to 62).

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(ZGZZY)m, wherein each Y is 5-methyluracil, and/or each Z is 2,6-diaminopurine, and m is an
integer from 3 to 7 (SEQ ID NO: 58 to 62).

An even more preferred oligonucleotide therefore comprises or consists of a repetitive
nucleotide unit (ZGZZY)4 (SEQ ID NO: 59), wherein each Y is C or 5-methyluracil, and each Z
is A or 2,6-diaminopurine such that at least one Y is 5-methyluracil and/or at least one Z is 2,6-
diaminopurine.

An even more preferred oligonucleotide comprises or consists of a repetitive nucleotide unit
(ZGZZY)4 (SEQ ID NO: 59), wherein each Y is 5-methyluracil, and/or each Z is 2,6-
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diaminopurine.
Most preferred oligonucleotides sequences comprising or consisting of a repetitive nucleotide
unit (ZGZZY)n, have been identified in table 2 as SEQ ID NO:185-192.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 185 and has a length from 15-36 nucleotides, more
preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and comprises base sequence SEQ ID NO: 185 and has a length from 15-36 nucleotides,
more preferably 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35
or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA, has its base sequence that consists of base sequence SEQ ID NO: 185 and has a length
of 15 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 186-189 and has a length from 20-36
nucleotides, more preferably 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and comprises one of the base sequences SEQ ID NO: 186-189 and has a length from
20-36 nucleotides, more preferably 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA, has its base sequence that consists of one of the base sequences SEQ ID NO: 186-189
and has a length of 20 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 190 and has a length from 25-36 nucleotides, more
preferably 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises base sequence
SEQ ID NO: 190 and has a length from 25-36 nucleotides, more preferably 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA, has its base sequence that consists of base sequence SEQ ID NO:
190 and has a length of 25 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 191 and has a length from 30-36 nucleotides, more
preferably 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more preferred oligonucleotide
consists of 2'-O-methyl phosphorothioate RNA and comprises base sequence SEQ ID NO: 191
and has a length from 30-36 nucleotides, more preferably 30, 31, 32, 33, 34, 35 or 36
nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has
its base sequence that consists of base sequence SEQ ID NO: 191 and has a length of 30
nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 192 and has a length from 35-36 nucleotides, more
preferably 35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-
methyl phosphorothioate RNA and comprises base sequence SEQ ID NO: 192 and has a
length from 35-36 nucleotides, more preferably 35 or 36 nucleotides. Most preferred
oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has its base sequence that
consists of base sequence SEQ ID NO: 192 and has a length of 35 nucleotides.
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[0052] In another embodiment of the disclosure, an oligonucleotide comprising or consisting
of 2'-O-methyl phosphorothioate RNA and comprising a 5-methylcytosine and/or a abasic
monomer, and/or a inosine, is represented by a nucleotide sequence comprising or consisting
of a sequence that binds (or is able to bind), hybridizes (or is able to hybridize), targets and/or
is reverse complementary to a (GGGGCC),, repeat present in a C9ORF72 human transcript

and is particularly useful for the treatment, delay, amelioration and/or prevention of the human
genetic disorder amylotrophic lateral sclerosis (ALS) or frontotemporal dementia (FTD).
Preferably, this gene is from human origin.

In a preferred embodiment, an oligonucleotide defined as being reverse complementary to,
binding (or being able to bind), hybridizing (or being able to hybridize) or targeting a
(GGGGCC), repeat comprises or consists of a repetitive nucleotide unit (GGXUXX),,
(GGXQXX)m, (GGXIXX)y, or (GGCCUC)y,, and has a length comprised from 17 to 36

nucleotides and wherein each X is C or 5-methylcytosine such that at least one X is 5-
methylcytosine, wherein each Q is an abasic monomer, wherein each | is an inosine, and
wherein m is an integer. In the context of this embodiment, m may be 3, 4, 5, 6, 7. A preferred
value for mis 3 or 4.

More preferably, said oligonucleotide comprises or consists of a repetitive nucleotide unit SEQ
ID NO: 216-219 as defined in table 1. Even more preferred oligonucleotides sequences
comprising or consisting of a repetitive nucleotide unit (GGXUXX),, (GGXQXX)m, (GGCXIXX)m,

or (GGCCUQC),,, have been identified in table 2 as SEQ ID NO:209-215.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises one of base sequences SEQ ID NO: 209 or 211 and has a length from 17-36
nucleotides, more preferably 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35 or 36 nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl
phosphorothioate RNA and comprises one of the base sequences SEQ ID NO: 209 or 211 and
has a length from 17-36 nucleotides, more preferably 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists of 2'-
O-methyl phosphorothioate RNA, has its base sequence that consists of one of the base
sequences SEQ ID NO: 209 or 211 and has a length of 17 or 18 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 210 and has a length from 18-36 nucleotides, more
preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate
RNA and comprises base sequence SEQ ID NO: 210 and has a length from 18-36 nucleotides,
more preferably 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36
nucleotides. Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has
its base sequence that consists of base sequence SEQ ID NO: 210 and has a length of 18
nucleotides.

[0053] A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate
RNA comprises one of base sequences SEQ ID NO: 212 or 215 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
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An even more preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and
comprises one of the base sequences SEQ ID NO: 212 or 215 and has a length from 24-36
nucleotides, more preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides.
Most preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA, has its base
sequence that consists of one of the base sequences SEQ ID NO: 212 or 215 and has a length
of 24 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 213 and has a length from 24-36 nucleotides, more
preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises base
sequence SEQ ID NO: 213 and has a length from 24-36 nucleotides, more preferably 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists
of 2'-O-methyl phosphorothioate RNA, has its base sequence that consists of base sequences
SEQ ID NO: 213 and has a length of 24 nucleotides.

A preferred oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate RNA
comprises base sequence SEQ ID NO: 214 and has a length from 24-36 nucleotides, more
preferably 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. An even more
preferred oligonucleotide consists of 2'-O-methyl phosphorothioate RNA and comprises base
sequence SEQ ID NO: 214 and has a length from 24-36 nucleotides, more preferably 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35 or 36 nucleotides. Most preferred oligonucleotide consists
of 2'-O-methyl phosphorothioate RNA, has its base sequence that consists of base sequences
SEQ ID NO: 214 and has a length of 24 nucleotides.

[0054] In an embodiment, an oligonucleotide preferably comprises or consists of 2'-O-methyl
phosphorothioate RNA, comprises a 5-methylcytosine and/or a 5-methyluracil and/or a 2,6-
diaminopurine base, is represented by a nucleotide sequence comprising or consisting of at
least 12 to 36 consecutive nucleotides, said oligonucleotide targeting, hybridizing (or is able to
hybridize), binding (or is able to bind) and/or being reverse complementary to a repeat as
earlier defined herein More preferably, said nucleotide sequence comprising or consisting of at
least 12 to 36 nucleotides, even more preferably 15 to 24, and most preferably 20 or 21
nucleotides. The length of said oligonucleotide may be 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, or 36 nucleotides. Said oligonucleotide
may be reverse complementary to and/or capable of hybridizing to and/or capable of targeting
and/or capable of binding to a repeat in a coding region of a transcript, preferably a
polyglutamine (CAG), coding tract. Said oligonucleotide may also be reverse complementary
to and/or capable of hybridizing to and/or capable of targeting and/or capable of binding to a
non-coding region for instance 5' or 3' untranslated regions, or intronic sequences present in
precursor RNA molecules.

In the context of the invention, the expression "capable of" may be replaced with "is able to".

[0055] In a second aspect, the present disclosure relates to an oligonucleotide, which
comprises one or more abasic sites, as defined further below, at one or both termini.
Preferably 1 to 10, more preferably 2, 3, 4, 5, 6, 7, 8, 9 or 10 and most preferably 4 abasic
sites are present at a single terminus or at both termini of the oligonuclectide. One or more



DK/EP 2841578 T3

abasic sites may be present and both free termini of the oligonucleotide (5' and 3'), or at only
one. The oligonucleotide according to this aspect of the disclosure preferably is represented by
a nucleotide or a base sequence comprising or consisting of a sequence that binds (or is able
to bind), hybridizes (or is able to hybridize), targets and/or is reverse complementary to a
repetitive element in a RNA transcript selected from the (CAG),, (GCG),, (CGG), (GAA),,

(GCC)n, (CCG)n, (AUUCU), (GGGGCC), or (CCUG), as indicated above. Said

oligonucleotide is preferably a single stranded oligonucleotide, and may further optionally
comprise any of the modifications as discussed herein, such as one or more base
modifications, sugar modifications and/or backbone madifications, such as 5-methyl-C, 5-
methyl-U, 2,6-diaminopurine, 2'-O-methyl, phosphorothioate, and combinations thereof. It is to
be understood that in this aspect of the disclosure, these modification are not compulsory.

The oligonucleotide according to this aspect of the disclosure, comprising one or more abasic
sites at one or both termini has an improved parameter over the oligonucleotides without such
abasic sites. In this context, parameters may include: binding affinity and/or kinetics, silencing
activity, allelic selectivity, biostability, (intra-tissue) distribution, cellular uptake and/or trafficking,
and/or immunogenicity of said oligonucleotide, as explained earlier herein in connection with
the improved parameter of an oligonucleotide of the invention of the first aspect. Each of the
assays and definitions provided herein in connection with the improvement of a parameter of
an oligonucleotide of the first aspect also hold for an oligonucleotide of the second aspect.

[0056] Below, an oligonucleotide comprising or consisting of 2'-O-methyl phosphorothioate
RNA, comprising a 5-methylcytosine and/or a 5-methyluracil base and being represented by a
nucleotide or a base sequence comprising (CUG), and thus binding to (or being able to bind

to), hybridizing (or being able to hybridize), targeting and/or being reverse complementary to
(CAG), is taken as an example to further illustrate the invention. Similar parameters defined in

the context of such oligonucleotide could be defined by the skilled person for other
oligonucleotides falling under the scope of the invention and binding to (or being able to bind
to), hybridizing (or being able to hydridize), targeting and/or being reverse complementary to
other repeats as identified herein. Other or similar symptoms may be identified by the skilled
person concerning other diseases as identified herein.

In a preferred embodiment, in the context of the invention, an oligonucleotide as designed
herein is able to delay and/or cure and/or treat and/or prevent and/or ameliorate a human
genetic disorder as Huntington's disease (HD), spinocerebellar ataxia (SCA) type 1, 2, 3, 6, 7,
12 or 17, amyotrophic lateral sclerosis (ALS), frontotemporal dementia (FTD), X-linked spinal
and bulbar muscular atrophy (SBMA) and/or dentatorubropallidoluysian atrophy (DRPLA)
caused by CAG repeat expansions in the transcripts of a HTT (SEQ ID NO: 80), ATXN1 (SEQ
ID NO: 81), ATXN2 (SEQ ID NO: 82) ATXN3(SEQ ID NO: 83), CACNA1A (SEQ ID NO: 84),
ATXN7 (SEQ ID NO: 85), PPP2R2B (SEQ ID NO: 86), TBP (SEQ ID NO: 87), AR (SEQ ID NO:
88), ATN1 (SEQ ID NO: 89) genes when this oligonucleotide is able to reduce or decrease the
amount of (toxic) transcript of a diseased allele of a HTT, ATXN1, ATXN2 ATXN3, CACNAI1A,
ATXN7, PPP2R2B, TBP, AR or ATN1 gene in a cell of a patient, in a tissue of a patient and/or in
a patient. In an embodiment, said HTT, ATXN1, ATXN2 ATXN3, CACNA1A, ATXN7, PPP2R2B,
TBP, AR or ATN1 genes are human genes.
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In the case of HD, an expanded CAG repeat region is present in exon 1 of the HTT gene in the
genome of a patient. An expanded CAG repeat region may be defined herein as comprising a
consecutive repetition of 38 to 180 repetitive units comprising a CAG trinucleotide, in a
transcribed sequence of the HTT gene.

In the case of SCA1, an expanded CAG repeat region is present in exon 8 of the ATXN1 gene
in the genome of a patient. An expanded CAG repeat region may be defined herein as
comprising a consecutive repetition of 41 to 83 repetitive units comprising a CAG trinucleotide,
in a transcribed sequence of the ATXN1 gene.

In the case of SCA2, an expanded CAG repeat region is present in exon 1 of the ATXN2 gene
in the genome of a patient. An expanded CAG repeat region may be defined herein as
comprising a consecutive repetition of 32 to 200 repetitive units comprising a CAG trinucleotide
in a transcribed sequence of the ATXN2 gene.

In the case of SCA3, an expanded CAG repeat region is present in exon 8 of the ATXN3 gene
in the genome of a patient. An expanded CAG repeat region may be defined herein as
comprising a consecutive repetition of 52 to 86 repetitive units comprising a CAG trinucleotide
in a transcribed sequence of the ATXN3 gene.

In the case of SCA6, an expanded CAG repeat region is present in exon 47 of the CACNA1A
gene in the genome of a patient. An expanded CAG repeat region may be defined herein as
comprising a consecutive repetition of 20 to 33 repetitive units comprising a CAG trinucleotide
in a transcribed sequence of the CACNA1A gene.

In the case of SCA7, an expanded CAG repeat region is present in exon 3 of the ATXN7 gene
in the genome of a patient. An expanded CAG repeat region may be defined herein as
comprising a consecutive repetition of 36 to at least 460 repetitive units comprising a CAG
trinucleotide in a transcribed sequence of the ATXN7 gene.

In the case of SCA12, an expanded CAG repeat region may be present in the 5' untranslated
region (UTR), in an intron or within an open reading frame of the PPP2R2B gene in the
genome of a patient. An expanded CAG repeat region may be defined herein as comprising a
consecutive repetition of 66 to 78 repetitive units comprising a CAG trinucleotide in a
transcribed sequence of the PPP2R2B gene.

In the case of SCA17, an expanded CAG repeat region is present in exon 3 of the TBP gene in
the genome of a patient. An expanded CAG repeat region may be defined herein as
comprising a consecutive repetition of 45 to 66 repetitive units comprising a CAG trinucleotide
in a transcribed sequence of the TBP gene.

In the case of ALS or FTD, an expanded CAG repeat region is present in exon 1 of the ATXN2
gene in the genome of a patient. An expanded CAG repeat region may be defined herein as
comprising a consecutive repetition of 27 to 33 repetitive units comprising a CAG trinucleotide
in a transcribed sequence of the ATXN2 gene.

In the case of ALS or FTD, an expanded GGGGCC repeat region is present in the first intron of
the C90RF72 gene in the genome of a patient. An expanded GGGGCC repeat region may be
defined herein as comprising a consecutive repetition of >30 repetitive units comprising a
GGGGCC hexanucleotide in a transcribed sequence of the CO0RF72 gene.

[0057] In the case of SBMA, an expanded CAG repeat region is present in exon 1 of the AR
gene in the genome of a patient. An expanded CAG repeat region may be defined herein as
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comprising a consecutive repetition of 40 repetitive units comprising a CAG trinucleotide in a
transcribed sequence of the AR gene.

In the case of DRPLA, an expanded CAG repeat region is present in exon 5 of the ATN1 gene
in the genome of a patient. An expanded CAG repeat region may be defined herein as
comprising a consecutive repetition of 49 to 88 repetitive units comprising a CAG trinucleotide
in a transcribed sequence of the ATN1 gene.

[0058] Throughout the invention, the term CAG repeat may be replaced by (CAG),, and vice

versa, wherein n is an integer that may be 6 to 29 when the repeat is present in exon 1 of the
HTT transcript of a healthy individual, 6 to 39 when the repeat is present in exon 8 of the
ATXN1 gene of a healthy individual, less than 31 when the repeat is present in exon 1 of the
ATXN2 gene of a healthy individual, 12 to 40 when the repeat is present in exon 8 of the
ATXN3 gene of a healthy individual, less than 18 when the repeat is present in exon 47 of the
CACNA1A gene of a healthy individual, 4 to 17 when the repeat is present in exon 3 of the
ATXN7 gene of a healthy individual, 7 to 28 when the repeat is present in the 5'UTR of the
PPP2R2B gene of a healthy individual, 25 to 42 when the repeat is present in exon 3 of the
TBP gene of a healthy individual, 13 to 31 when the repeat is present in exon 1 of the AR gene
of a healthy individual, 12 to 40 when the repeat is present in exon 8 of the ATXN3 gene of a
healthy individual, or 6 to 35 when the repeat is present in exon 5 of the ATN1 gene of a
healthy individual.

It preferably means that an oligonucleotide of the invention reduces a detectable amount of
disease-associated or disease-causing or mutant transcript containing an extending or
unstable number of CAG repeats in a cell of said patient, in a tissue of said patient and/or in a
patient. Alternatively or in combination with previous sentence, said oligonucleotide may
reduce the translation of said mutant transcript and thus the amount of mutant (toxic) protein.
The reduction or decrease of the amount of expanded CAG repeat transcripts may be at least
1%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 100% by comparison to the amount of expanded CAG repeat transcripts
before the treatment. Another parameter may be the decrease in (CAG), transcript or of the

quantity of said mutant transcript. This may be of at least. 1%, 5%, 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100% by comparison
to the quantity of said transcript detected at the onset of the treatment
The reduction or decrease may be assessed by Northern Blotting or Q-RT-PCR, preferably as
carried out in the experimental part. An oligonucleotide of the invention may first be tested in
the cellular system as described in Example 1 in the experimental part.

[0059] Alternatively or in combination with previous preferred embodiment, in the context of
the invention, an oligonucleotide as designed herein is able to delay and/or cure and/or treat
and/or prevent and/or ameliorate a human genetic disorder as Huntington's disease (HD),
spinocerebellar ataxia (SCA) type 1, 2, 3, 6, 7, 12 or 17, amyotrophic lateral sclerosis (ALS),
frontotemporal dementia (FTD), X-linked spinal and bulbar muscular atrophy (SBMA) and/or
dentatorubropallidoluysian atrophy (DRPLA) caused by CAG repeat expansions in the
transcripts of the HTT, ATXN1, ATXN2 ATXN3, CACNA1A, ATXN7, PPP2R2B, TBP, AR or ATN1

genes when this oligonucleotide is able to alleviate one or more symptom(s) and/or
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characteristic(s) and/or to improve a parameter linked with or associated with Huntington's
disease (HD), spinocerebellar ataxia (SCA) type 1, 2, 3, 6, 7, 12 or 17, amyotrophic lateral
sclerosis (ALS), frontotemporal dementia (FTD), X-linked spinal and bulbar muscular atrophy
(SBMA) and/or dentatorubropallidoluysian atrophy (DRPLA) in an individual. An oligonucleotide
as defined herein is able to improve one parameter or reduce a symptom or characteristic if
after at least one week, one month, six month, one year or more of treatment using a dose of
said oligonucleotide of the invention as identified herein said parameter is said to have been
improved or said symptom or characteristic is said to have been reduced.

Improvement in this context may mean that said parameter had been significantly changed
towards a value of said parameter for a healthy person and/or towards a value of said
parameter that corresponds to the value of said parameter in the same individual at the onset
of the treatment.

Reduction or alleviation in this context may mean that said symptom or characteristic had been
significantly changed towards the absence of said symptom or characteristic which is
characteristic for a healthy person and/or towards a change of said symptom or characteristic
that corresponds to the state of the same individual at the onset of the treatment.

[0060] In this context, symptoms for Huntington's Disease are choreiform movements,
progressive dementia and psychiatric manifestations (depression, psychosis, etc.). Choreiform
movements consist of involuntary, rapid, irregular, jerky motor actions including facial twitching
or writhing and twitching of distal extremities, and later more generalized forms that may impair
gait (Ropper and Brown, 2005). Each of these symptoms may be assessed by the physician
using known and described methods. A preferred method is monitoring of total functional
capacity (TFC), a validated scale or symptom progression regarding the three main
symptomatic areas of HD, measured by validated rating scales. These areas are specifically
progression of motor signs, progression of neuropsychiatric symptoms and progression of
cognitive decline. Ancther preferred scale therefore is the Unified HD Rating Scale (UHDRS;
Huntington Study Group (Kieburtz K. et al. 1996;11:136-142).

[0061] Huntington's disease (HD), spinocerebellar ataxia (SCA) type 1, 2, 3, 6, 7, or 17, X-
linked spinal and bulbar muscular atrophy (SBMA) and dentatorubropallidoluysian atrophy
(DRPLA) are all caused by CAG triplet repeat expansions in the coding region of the gene.
Although the disease causing proteins in these diseases are different, in each case the
resulting expanded stretch of glutamines results in a toxic-gain-of function of the protein and
this leads to neurodegeneration. Protein aggregates are found in the nucleus and cytoplasm of
cells, indicating that protein misfolding is a common feature of these disorders. A common
preferred parameter is therefore (mutant) protein levels which can be determined by western
blot analysis (Evers et al.,), or the presence of protein aggregates in the nucleus and/or
cytoplasm which can be monitored by in situ hybridization. An improvement of a HD parameter
may be the decrease in the detection of the quantity or amount of protein aggregate. Such
decrease may be at least 1%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 100% by comparison to the quantity or amount of
protein aggregate before the onset of the treatment.

In the context of HD, various other proteins have been found to co-localize with htt aggregates,
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i.e. TATA box binding protein (TBP), CREB binding protein (CBP) and several molecular
chaperones (Huang et al.,; Muchowski et al.,; Roon-Mom et al.,; Steffan et al.,). Also many
affected cellular processes have been identified in HD, such as transcriptional de-regulation,
mitochondrial dysfunction, and impaired vesicle transport, which may provide alternative
parameters for HD (Bauer et al., 2009; Ross et al.,). An improvement of each of these possible
alternative HD parameters (i.e. TATA box binding protein (TBP), CREB binding protein (CBP)
and several molecular chaperones) may be defined as for the improvement of protein
aggregate as defined above.

Composition

[0062] In a second aspect, there is provided a composition comprising an oligonucleotide as
described in the previous section entitled "Oligonucleotide". This composition preferably
comprises or consists of or essentially consists of an oligonucleotide as described above.

As explained in the first aspect of the invention for ALS and FTD, it is known that at least two
distinct repeats in at least two distinct transcripts may be involved in, responsible for, or linked
with the disease. All preferred features relating to each of these oligonucleotides have been
disclosed in the section entitled "oligonucleotide". In a preferred embodiment, said composition
is for use as a medicament. Said composition is therefore a pharmaceutical composition. A
pharmaceutical composition usually comprises a pharmaceutically accepted carrier, diluent
and/or excipient. In a preferred embodiment, a composition of the current invention comprises
a compound as defined herein and optionally further comprises a pharmaceutically acceptable
formulation, filler, preservative, solubilizer, carrier, diluent, excipient, salt, adjuvant and/or
solvent. Such pharmaceutically acceptable carrier, filler, preservative, solubilizer, diluent, sal,
adjuvant, solvent and/or excipient may for instance be found in Remington: The Science and
Practice of Pharmacy, 20th Edition. Baltimore, MD: Lippincott Williams & Wilkins, 2000. The
compound as described in the invention possesses at least one ionizable group. An ionizable
group may be a base or acid, and may be charged or neutral. An ionizable group may be
present as ion pair with an appropriate counterion that carries opposite charge(s). Examples of
cationic counterions are sodium, potassium, cesium, Tris, lithium, calcium, magnesium,
trialkylammonium, triethylammonium, and tetraalkylammonium. Examples of anionic
counterions are chloride, bromide, iodide, lactate, mesylate, acetate, ftrifluoroacetate,
dichloroacetate, and citrate. Examples of counterions have been described [e.g. Kumar L. et
al, 2008]. A pharmaceutical composition may be further formulated to further aid in enhancing
the stability, solubility, absorption, bioavailability, pharmacokinetics and cellular uptake of said
compound, in particular formulations comprising excipients capable of forming complexes,
nanoparticles, microparticles, nanotubes, nanogels, hydrogels, poloxamers or pluronics,
polymersomes, colloids, microbubbles, vesicles, micelles, lipoplexes, and/or liposomes.
Examples of nanoparticles include polymeric nanoparticles, gold nanoparticles, magnetic
nanoparticles, silica nanoparticles, lipid nanoparticles, sugar particles, protein nanoparticles
and peptide nanoparticles.

[0063] A preferred composition comprises at least one excipient that may further aid in
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enhancing the targeting and/or delivery of said composition and/or said oligonucleotide to
and/or into muscle and/or brain tissue and/or to a neuronal tissue and/or a cell. A cell may be a
muscular or a neuronal cell.

[0064] Many of these excipients are known in the art (e.g. see Bruno, 2011) and may be
categorized as a first type of excipient. Examples of first type of excipients include polymers
(e.g.  polyethyleneimine  (PEI), polypropyleneimine  (PPl), dexiran derivatives,
butylcyanoacrylate (PBCA), hexylcyanoacrylate (PHCA), poly(lactic-co-glycolic acid) (PLGA),
polyamines (e.g. spermine, spermidine, putrescine, cadaverine), chitosan, poly(amido amines)
(PAMAM), poly(ester amine), polyvinyl ether, polyvinyl pyrrolidone (PVP), polyethylene glycol
(PEG) cyclodextrins, hyaluronic acid, colominic acid, and derivatives thereof), dendrimers (e.g.
poly(amidoamine)), lipids {e.g. 1,2-dioleoyl-3-dimethylammonium propane (DODAP),
dioleoyldimethylammonium chloride (DODAC), phosphatidylcholine derivatives [e.g 1,2-
distearoyl-sn-glycero-3-phosphocholine (DSPC)], lyso-phosphatidylcholine derivaties [e.g. 1-
stearoyl-2-lyso-sn-glycero-3-phosphocholine  (S-LysoPC)], sphingomyeline, 2- {3-[bis-(3-
amino-propyl)-amino]-propylamino}-N-ditetracedyl carbamoyl methylacetamide (RPR209120),
phosphoglycerol derivatives [e.g. 1,2-dipalmitoyl-sn-glycero-3-phosphoglycerol sodium salt
(DPPG-Na), phosphaticid acid derivatives [1,2-distearoyl-sn-glycero-3-phosphaticid acid,

sodium salt (DSPA), phosphatidylethanolamine derivatives [e.g. dioleoyl--
phosphatidylethanolamine (DOPE), 1,2-distearoyl-sn-glycero-3-phosphoethanolamine
(DSPE),2-diphytanoyl-sn-glycero-3-phosphoethanolamine (DPhyPE),], N-[1-(2,3-

dioleoyloxy)propyl]-N,N,N-trimethylammonium (DOTAP), N-[1-(2,3-dioleyloxy)propyl]-N,N,N-
trimethylammonium (DOTMA), 1,3-di-oleoyloxy-2-(6-carboxy-spermyl)-propylamid (DOSPER),
(1,2-dimyristyolxypropyl-3-dimethylhydroxy ethyl ammonium (DMRIE), (N1-
cholesteryloxycarbonyl-3,7-diazanonane-1,9-diamine (CDAN), dimethyldioctadecylammonium
bromide (DDAB), 1-palmitoyl-2-oleoyl-sn-glycerol-3-phosphocholine (POPC), (b-L-arginyl-2,3-
L-diaminopropionic acid-N-palmityl-N-olelyl-amide trihydrochloride (AtuFECTO01), N,N-dimethyl-
3-aminopropane derivatives [e.g. 1,2-distearoyloxy-N,N-dimethyl-3-aminopropane (DSDMA),
1,2-dioleyloxy-N,N-dimethyl-3-aminopropane (DoDMA), 1,2-dilinoleyloxy-N,N-3-
dimethylaminopropane (DLinDMA), 2,2-dilinoleyl-4-dimethylaminomethy! [1,3]-dioxolane (DLin-
K-DMA), phosphatidylserine derivatives [1,2-dioleyl-sn-glycero-3-phospho-L-serine, sodium
salt (DOPS)], cholesterol}proteins (e.g. albumin, gelatins, atellocollagen), and peptides (e.g.
protamine, PepFects, NickFects, polyarginine, polylysine, CADY, MPG).

[0065] Another preferred composition may comprise at least one excipient categorized as a
second type of excipient. A second type of excipient may comprise or contain a conjugate
group as described herein to enhance targeting and/or delivery of the composition and/or of
the oligonucleotide of the invention to a tissue and/or cell and/or into a tissue and/or cell, as for
example muscle or neuronal tissue or cell. Both types of excipients may be combined together
into one single composition as identified herein.

[0066] The skilled person may select, combine and/or adapt one or more of the above or
other alternative excipients and delivery systems to formulate and deliver a compound for use
in the present invention.
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[0067] Such a pharmaceutical composition of the invention may be administered in an
effective concentration at set times to an animal, preferably a mammal. More preferred
mammal is a human being. An oligonucleotide or a composition as defined herein for use
according to the invention may be suitable for direct administration to a cell, tissue and/or an
organ in vivo of individuals affected by or at risk of developing a disease or condition as
identified herein, and may be administered directly in vivo, ex vivo or in vitro. Administration
may be via systemic and/or parenteral routes, for example intravenous, subcutaneous,
intraventricular, intrathecal, intramuscular, intranasal, enteral, intravitreal, intracerebral,
epidural or oral route.

[0068] Preferably, such a pharmaceutical composition of the invention may be encapsulated in
the form of an emulsion, suspension, pill, tablet, capsule or soft-gel for oral delivery, or in the
form of aerosol or dry powder for delivery to the respiratory tract and lungs. In an embodiment
an oligonucleotide of the invention may be used together with another compound already
known to be used for the treatment of said disease. Such other compounds may be used for
slowing down progression of disease, for reducing abnormal behaviors or movements, for
reducing muscle tissue inflammation, for improving muscle fiber and/or neuronal function,
integrity and/or survival and/or improve, increase or restore cardiac function. Examples are,
but not limited to, a steroid, preferably a (gluco)corticosteroid, an ACE inhibitor (preferably
perindopril), an angiotensin Il type 1 receptor blocker (preferably losartan), a tumor necrosis
factor-alpha (TNFa) inhibitor, a TGFB inhibitor (preferably decorin), human recombinant
biglycan, a source of mIGF-1, a myostatin inhibitor, mannose-6-phosphate, dantrolene,
halofuginone, an antioxidant, an ion channel inhibitor, a protease inhibitor, a
phosphodiesterase inhibitor (preferably a PDES5 inhibitor, such as sildenafil or tadalafil, and/or
PDE10A inhibitors and/or MP-10), L-arginine, dopamine blockers, amantadine, tetrabenazine,
co-enzyme Q10, antidepressants, antipsychotics, anti-epileptics, mood-stabilizers in general,
omega-3-fatty acids, creatine monohydrate, KMO inhibitors (Kynurenine mono oxigenase)
such as CHDI246, or HDAC4 inhibitors such as PBT2. Such combined use may be a sequential
use: each component is administered in a distinct composition. Alternatively each compound
may be used together in a single composition.

Use

[0069] In a further aspect, there is provided the use of a composition or an oligonucleotide as
described in the previous sections for use as a medicament or part of therapy, or applications
in which said oligonucleotide exerts its activity intracellularly. Preferably, an oligonucleotide or
composition of the invention is for use as a medicament or part of a therapy for preventing,
delaying, curing, ameliorating and/or treating a human cis-element repeat instability associated
genetic disorder. A human cis-element repeat instability associated genetic disorder is
preferably a neuromuscular genetic disorder, more preferably as identified earlier herein.

Method
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[0070] In a further aspect, there is provided a method for preventing, treating, curing,
ameliorating and/or delaying a condition or disease as defined in the previous section in an
individual, in a cell, tissue or organ of said individual. The method comprising administering an
oligonucleotide or a composition of the invention to said individual or a subject in the need
thereof.

The method according to the invention wherein an oligonucleotide or a composition as defined
herein may be suitable for administration to a cell, tissue and/or an organ in vivo of individuals
affected by any of the herein defined diseases or at risk of developing said disease, and may
be administered in vivo, ex vivo or in vitro. An individual or a subject in need is preferably a
mammal, more preferably a human being.

In a further aspect, there is provided a method for diagnosis wherein the oligonucleotide of the
invention is provided with a radioactive label or fluorescent label. In this method, an
oligonucleotide of the invention may be used as an in situ probe to detect foci (RNA/protein
aggregates resulting from the repeat expansion) in a sample from a subject. Said sample
comprises cells from said subject.

In an embodiment, in a method of the invention, a concentration of an oligonucleotide or
composition is ranged from 0.01 nM to 1 pM. More preferably, the concentration used is from
0.05 to 500 nM, or from 0.1 to 500 nM, or from 0.02 to 500 nM, or from 0.05 to 500 nM, even
more preferably from 1 to 200 nM.

[0071] Dose ranges of an oligonucleotide or composition according to the invention are
preferably designed on the basis of rising dose studies in clinical trials (in vivo use) for which
rigorous protocol requirements exist. An oligonucleotide as defined herein may be used at a
dose which is ranged from 0.01 to 200 mg/kg or 0.05 to 100 mg/kg or 0.1 to 50 mg/kg or 0.1 to
20 mg/kg, preferably from 0.5 to 10 mg/kg.

Dose ranges of an oligonucleotide or composition according to the invention may also be used
at a dose which is

Ranged from 100 to 300 pg/week, 8 to 12 injections in total or

Ranged from 150 to 250 pg/week, 9 to 11 injections in total or

200 pg/week, 11 injections in total or

Ranged from 10 to 350 pg/day during two weeks or

Ranged from 50 to 250 ug/day during two weeks or

Ranged from 100 to 200 pg/day during two weeks or

Ranged from 20 to 80 pg/day during two weeks or

Ranged from 200 to 320 pg/day during two weeks or

320 ug/day, during two weeks or

30 pg/day, during two weeks.

[0072] The ranges of concentration or dose of oligonucleotide or composition as given above
are preferred concentrations or doses for in vitro or ex vivo uses. The skilled person will
understand that depending on the identity of the oligonucleotide used, the target cell to be
treated, the gene target and its expression levels, the medium used and the transfection and
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incubation conditions, the concentration or dose of oligonucleotide used may further vary and
may need to be optimised any further.

[0073] In this document and in its claims, the verb "to comprise" and its conjugations is used
in its non-limiting sense to mean that items following the word are included, but items not
specifically mentioned are not excluded. The verb "to comprise" is synonymous with the verb
"to have" unless otherwise indicated. In addition the verb "to consist" may be replaced by "to
consist essentially of" meaning that an oligonucleotide or a composition as defined herein may
comprise additional component(s) than the ones specifically identified, said additional
component(s) not altering the unique characteristic of the invention. In addition, reference to
an element by the indefinite article "a" or "an" does not exclude the possibility that more than
one of the element is present, unless the context clearly requires that there be one and only

one of the elements. The indefinite article "a" or "an" thus usually means "at least one".

[0074] Each embodiment as identified herein may be combined together unless otherwise
indicated.

Definitions

[0075] Throughout the application, the word "binds", "targets", "hybridizes" could be used
interchangeably when used in the context of an antisense oligonucleotide which is reverse
complementary to a part of a pre-mRNA as identified herein. In the context of the invention,
"hybridizes" or "binds" is used under physiological conditions in a cell, preferably a human cell
unless otherwise indicated.

As used herein, "hybridization" refers to the pairing of complementary oligomeric compounds
(e.g., an antisense compound and its target nucleic acid). While not limited to a particular
mechanism, the most common mechanism of pairing involves hydrogen bonding, which may
be Watson-Crick, Hoogsteen or reversed Hoogsteen hydrogen bonding, between
complementary nucleoside or nucleotide bases (nucleobases). For example, the natural base
adenine is nucleobase complementary to the natural nuclecbases thymine, 5-methyluracil and
uracil which pair through the formation of hydrogen bonds. The natural base guanine is
nucleobase complementary to the natural bases cytosine and 5-methyl-cytosine. Hybridization
can occur under varying circumstances. In particular, hybridization of an oligonucleotide of the
invention with a targeted pre-mRNA can occur under varying circumstances. Similarly, binding
of an oligonucleotide of the invention to a targeted pre-mRNA can occur under varying
circumstances. Preferably, said hybridization or said binding is assessed under physiological
conditions in a cell, more preferably in a human cell. An oligonucleotide of the invention is
preferably said to be able to bind to, or capable of binding to, or able to hybridize with, or
capable of hybridizing with, when said binding or hybridization occurs under physiological
conditions in a cell, preferably a human cell.

As used herein, "nucleotide" refers to a nucleoside further comprising a modified or unmodified
phosphate linking group or a non-phosphate internucleoside linkage.
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[0076] As used herein, "nucleotide analogue" or "nucleotide equivalent" refers to a nucleotide,
which comprises at least one modification with respect to the nucleotides naturally occurring in
RNA, such as A, C, G and U. Such a moaodification may be an internucleoside linkage
modification and/or a sugar modification and/or a base modification.

As used herein, "monomer" refers to a precursor in the synthesis of an oligomeric or polymeric
compound. Also the monomeric unit or residue within such an oligomeric or polymeric
compound is encompassed in the term "monomer". Thus, "monomer” and "nucleotide residue"”
may be used interchangeably throughout the description. Within the context of the present
invention, a monomer is preferably a nucleotide. Preferred monomers to be incorporated in the
oligonucleotides according to the invention are nucleotides comprising a 2'-O-methyl
substituent, a phosphorothioate internucleoside linkage and a 5-methylpyrimidine and/or a 2,6-
diaminopurine nucleobase.

As used herein, "nucleobase" refers to the heterocyclic base portion of a nucleoside.
Nucleobases may be naturally occurring or may be modified and therefore include, but are not
limited to adenine, cytosine, guanine, uracil, thymine and analogues thereof such as 5-methyl-
cytosine. In certain embodiments, a nucleobase may comprise any atom or group of atoms
capable of hydrogen bonding to a base of another nucleic acid. As used herein, "T,," means
melting temperature which is the temperature at which the two strands of a duplex nucleic acid
separate. Ty, is often used as a measure of duplex stability or the binding affinity of an

antisense compound toward a complementary RNA molecule.

[0077] As used herein, "2'-modified" or "2'-substituted” refers to a nucleoside comprising a
pentose sugar comprising a substituent at the 2' position other than H or OH. 2'-modified
nucleosides include, but are not limited to, bicyclic nucleosides wherein the bridge connecting
two carbon atoms of the sugar ring connects the 2' carbon and another carbon of the sugar
ring; and nucleosides with non-bridging 2'-substituents, such as allyl, amino, azido, thio, O-allyl,
O-C1-C10 alkyl, -OCF3, O-(CHz)z-O-CHg, 2'-O(CH2)28CH3, O-(CHz)z-O-N(Rm)(Rn), or O-CHz-
C(=0)-N(Rm)(Ry), wherein each Ry, and Ry, is, independently, H or substituted or unsubstituted
C1-Cqp alkyl. 2'-modifed nucleosides may further comprise other modifications, for example at

other positions of the sugar and/or at the nucleobase.

[0078] As used herein, "2'-O-Me", "2'-OMe" or "2'-OCH3" or "2'-O-methyl" each refers to a
nucleoside comprising a sugar comprising an -OCH3 group at the 2' position of the sugar ring.
As used herein, "MOE" or "2'-MOE" or "2'-OCH>CH>QOCH3" or "2'-O-methoxyethyl" each refers
to a nucleoside comprising a sugar comprising a -OCH>CHoOCH3 group at the 2' position of
the sugar ring.

As used herein, the term "adenine analogue" means a chemically-modified purine nucleobase
that, when incorporated into an oligomer, is capable of forming a base pair with either a
thymine or uracil of a complementary strand of RNA or DNA. Preferably, such base pair is a
Watson-Crick base pair, but analogues and slight deviations thereof are also considered
allowable within the context of the present invention.

As used herein, the term "uracil analogue" means a chemically-modified pyrimidine nucleobase
that, when incorporated into an oligomer, is capable of forming a base pair with either a
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adenine of a complementary strand of RNA or DNA. Preferably, such base pair is a Watson-
Crick base pair, but analogues and slight deviations thereof are also considered allowable
within the context of the present invention.

As used herein, the term "thymine analogue" means a chemically-modified pyrimidine
nucleobase that, when incorporated into an oligomer, is capable of forming a base pair with an
adenine of a complementary strand of RNA or DNA. Preferably, such base pair is a Watson-
Crick base pair, but analogues and slight deviations thereof are also considered allowable
within the context of the present invention.

As used herein, the term "cytosine analogue" means a chemically-modified pyrimidine
nucleobase that, when incorporated into an oligomer, is capable of forming a base pair with a
guanine of a complementary strand of RNA or DNA. For example, cytosine analogue can be a
5-methylcytosine. Preferably, such base pair is a Watson-Crick base pair, but analogues and
slight deviations thereof are also considered allowable within the context of the present
invention.

As used herein, the term "guanine analogue" means a chemically-modified purine nucleobase
that, when incorporated into an oligomer, is capable of forming a base pair with a cytosine of a
complementary strand of RNA or DNA. Preferably, such base pair is a Watson-Crick base pair,
but analogues and slight deviations thereof are also considered allowable within the context of
the present invention.

As used herein, the term "guanosine" refers to a nucleoside or sugar-modified nucleoside
comprising a guanine or guanine analog nucleobase.

[0079] As used herein, the term "uridine" refers to a nucleoside or sugar-modified nucleoside
comprising a uracil or uracil analog nucleobase.

As used herein, the term "thymidine" refers to a nucleoside or sugar-modified nucleoside
comprising a thymine or thymine analog nucleobase.

As used herein, the term "cytidine" refers to a nucleoside or sugar-modified nucleoside
comprising a cytosine or cytosine analog nucleobase.

As used herein, the term "adenosine" refers to a nucleoside or sugar-modified nucleoside
comprising an adenine or adenine analog nucleobase.

As used herein, "oligonucleotide" refers to a compound comprising a plurality of linked
nucleosides. In certain embodiments, one or more of the plurality of nucleosides is modified. In
certain embodiments, an oligonucleotide comprises one or more ribonucleosides (RNA) and/or
deoxyribonucleosides (DNA).

As used herein, "internucleoside linkage" refers to a covalent linkage between adjacent
nucleosides. An internucleoside linkage may be a naturally occurring internucleoside linkage,
i.e. a 3' to 5' phosphodiester linkage, or a modified internucleoside linkage.

As used herein, "modified internucleoside linkage" refers to any internucleoside linkage other
than a naturally occurring internucleoside linkage.

As used herein, "backbone" refers to the chain of alternating sugar moieties and
internucleoside linkages, as it occurs in an oligonucleotide. The oligonucleotide of the invention
comprises at least one phosphorodithioate internucleoside linkage, but it has to be understood
that more backbone modifications, such as sugar modifications and/or internucleoside linkage
modifications may be present in the backbone.
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As used herein, "oligomeric compound" refers to a polymeric structure comprising two or more
sub-structures. In certain embodiments, an oligomeric compound is an oligonucleotide. In
certain embodiments, an oligomeric compound is a single-stranded oligonucleoctide. In certain
embodiments, an oligomeric compound is a double-stranded duplex comprising two
oligonucleotides. In certain embodiments, an oligomeric compound is a single-stranded or
double-stranded oligonucleotide comprising one or more conjugate groups and/or terminal
groups.

As used herein, "conjugate” refers to an atom or group of atoms bound to an oligonuclectide or
oligomeric compound. In general, conjugate groups modify one or more properties of the
compound to which they are attached, including, but not limited to pharmacodynamic,
pharmacokinetic, binding, absorption, cellular distribution, cellular uptake, charge and
clearance. Conjugate groups are routinely used in the chemical arts and are linked directly or
via an optional linking moiety or linking group to the parent compound such as an oligomeric
compound. In certain embodiments, conjugate groups includes without limitation, intercalators,
reporter molecules, polyamines, polyamides, polyethylene glycols, thioethers, polyethers,
cholesterols, thiocholesterols, cholic acid moieties, folate, lipids, phospholipids, biotin,
phenazine, phenanthridine, anthraquinone, adamantane, acridine, fluoresceins, rhodamines,
coumarins and dyes. In certain embodiments, conjugates are terminal groups. In certain
embodiments, conjugates are attached to a 3' or §' terminal nucleoside or to an internal
nucleoside of an oligonucleotide.

As used herein, "conjugate linking group" refers to any atom or group of atoms used to attach
a conjugate to an oligonucleotide or oligomeric compound. Linking groups or bifunctional
linking moieties such as those known in the art are amenable to the present invention.

As used herein, "antisense compound" refers to an oligomeric compound, at least a portion of
which is at least partially complementary to, or at least partially directed to, a target nucleic acid
to which it hybridizes and modulates the activity, processing or expression of said target nucleic
acid.

As used herein, "expression” refers to the process by which a gene ultimately results in a
protein. Expression includes, but is not limited to, transcription, splicing, post-transcriptional
modification, and translation.

As used herein, "antisense oligonucleotide" refers to an antisense compound that is an
oligonucleotide.

As used herein, "antisense activity" refers to any detectable and/or measurable activity
attributable to the hybridization of an anti sense compound to its target nucleic acid. In certain
embodiments, such activity may be an increase or decrease in an amount of a nucleic acid or
protein. In certain embodiments, such activity may be a change in the ratio of splice variants of
a nucleic acid or protein. Detection and/or measuring of antisense activity may be direct or
indirect. In certain embodiments, antisense activity is assessed by observing a phenotypic
change in a cell or animal.

As used herein, "target nucleic acid" refers to any nucleic acid molecule the expression,
amount, or activity of which is capable of being modulated by an antisense compound. In
certain embodiments, the target nucleic acid is DNA or RNA. In certain embodiments, the
target RNA is miRNA, mRNA, pre-mRNA, non-coding RNA, or natural antisense transcripts.
For example, the target nucleic acid can be a cellular gene (or mRNA transcribed from the
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gene) whose expression is associated with a particular disorder or disease state,

As used herein, "target mRNA" refers to a pre-selected RNA molecule that encodes a protein.
As used herein, "targeting” or "targeted to" refers to the association of an antisense compound
to a particular target nucleic acid molecule or a particular region of nucleotides within a target
nucleic acid molecule. An antisense compound targets a target nucleic acid if it is sufficiently
reverse complementary to the target nucleic acid to allow hybridization under physiological
conditions. In this context "sufficiently reverse complementary” may be at least 90%, 95%,
97%, 99% or 100% reverse complementary with said targeted nucleic acid molecule.

As used herein, "target site" refers to a region of a target nucleic acid that is bound by an
antisense compound. In certain embodiments, a target site is at least partially within the 3'
untranslated region of an RNA molecule. In certain embodiments, a target site is at least
partially within the 5' untranslated region of an RNA molecule. In certain embodiments, a target
site is at least partially within the coding region of an RNA molecule. In certain embodiments, a
target site is at least partially within an exon of an RNA molecule. In certain embodiments, a
target site is at least partially within an intron of an RNA molecule. In certain embodiments, a
target site is at least partially within a miRNA target site of an RNA molecule. In certain
embodiments, a target site is at least partially within a repeat region of an RNA molecule.

As used herein, "target protein" refers to a protein, the expression of which is modulated by an
antisense compound. In certain embodiments, a target protein is encoded by a target nucleic
acid. In certain embodiments, expression of a target protein is otherwise influenced by a target
nucleic acid.

As used herein, "complementarity" in reference to nucleobases refers to a nucleobase that is
capable of base pairing with another nucleobase. For example, in DNA, adenine (A) is
complementary to thymine (T). For example, in RNA, adenine (A) is complementary to uracil
(U). In certain embodiments, complementary nucleobase refers to a nucleobase of an
antisense compound that is capable of base pairing with a nucleobase of its target nucleic acid.
For example, if a nucleobase at a certain position of an antisense compound is capable of
hydrogen bonding with a nucleobase at a certain position of a target nucleic acid, then the
position of hydrogen bonding between the oligonucleotide and the target nucleic acid is
considered to be complementary at that nucleobase pair. Nucleobases comprising certain
modifications may maintain the ability to pair with a counterpart nucleobase and thus, are still
capable of nucleobase complementarity.

As used herein, "non-complementary” in reference to nucleobases refers to a pair of
nucleobases that do not form hydrogen bonds with one another or otherwise support
hybridization.

As used herein, "complementary" in reference to linked nucleosides, oligonucleotides, or
nucleic acids, refers to the capacity of an oligomeric compound to hybridize to another
oligomeric compound or nucleic acid through nucleobase complementarity. In certain
embodiments, an antisense compound and its target are complementary to each other when a
sufficient number of corresponding positions in each molecule are occupied by nucleobases
that can bond with each other to allow stable association between the antisense compound
and the target. One skilled in the art recognizes that the inclusion of mismatches is possible
without eliminating the ability of the oligomeric compounds to remain in association. Therefore,
described herein are antisense compounds that may comprise up to about 20% nucleotides
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that are mismatched (i.e., are not nucleobase complementary to the corresponding nucleotides
of the target). Preferably the antisense compounds contain no more than about 15%, more
preferably not more than about 10%, most preferably not more than 5% or no mismatches.
The remaining nucleotides are nucleobase complementary or otherwise do not disrupt
hybridization (e.g., universal bases). One of ordinary skill in the art would recognize the
compounds provided herein are at least 80%, at least 85%, at least 90%, at least 95%, at least
96%, at least 97%, at least 98%, at least 99% or 100% complementary to a target nucleic acid
or reverse complementarity to a target nucleic acid.

As used herein, "modulation” refers to a perturbation of amount or quality of a function or
activity when compared to the function or activity prior to modulation. For example, modulation
includes the change, either an increase (stimulation or induction) or a decrease (inhibition or
reduction) in gene expression. As a further example, modulation of expression can include
perturbing splice site selection of pre-mRNA processing, resulting in a change in the amount of
a particular splice-variant present compared to conditions that were not perturbed. As a further
example, modulation includes perturbing translation of a protein.

[0080] As used herein, "motif' refers to a pattern of modifications in an oligomeric compound
or a region thereof. Motifs may be defined by modifications at certain nucleosides and/or at
certain linking groups of an oligomeric compound.

As used herein, "the same modifications” refer to modifications relative to naturally occurring
molecules that are the same as one another, including absence of modifications. Thus, for
example, two unmodified DNA nucleoside have "the same modification,” even though the DNA
nucleoside is unmodified.

As used herein, "type of modification" in reference to a nucleoside or a nucleoside of a "type"
refers to the modification of a nucleoside and includes modified and unmodified nucleosides.
Accordingly, unless otherwise indicated, a "nucleoside having a modification of a first type" may
be an unmodified nucleoside.

As used herein, "pharmaceutically acceptable salts" refers to salts of active compounds that
retain the desired biological activity of the active compound and do not impart undesired
toxicological effects thereto.

As used herein, the term "independently" means that each occurrence of a repetitive variable
within a claimed oligonucleotide is selected independent of one another. For example, each
repetitive variable can be selected so that (i) each of the repetitive variables are the same, (ii)
two or more are the same, or (iii) each of the repetitive variables can be different.

General Chemistry Definitions

[0081] As used herein, "alkyl" refers to a saturated straight or branched hydrocarbon
substituent or radical, typically containing up to twenty four carbon atoms. Examples of alkyl
groups include, but are not limited to, methyl, ethyl, propyl, butyl, isopropyl, n-hexyl, octyl,
decyl, dodecyl and the like. Alkyl groups typically include from 1 to 24 carbon atoms, more
typically from 1 to 12 carbon atoms (C4-C45 alkyl) with from 1 to 6 carbon atoms (C4-Cg alkyl)

being more preferred. The term "lower alkyl" as used herein includes from 1 to 6 carbon atoms
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(Cq-Cg alkyl). Alkyl groups as used herein may optionally contain one or more further
substituents.

As used herein, "alkenyl" refers to a straight or branched hydrocarbon chain radical or
substituent, typically containing up to twenty four carbon atoms, and having at least one
carbon-carbon double bond. Examples of alkenyl groups include, but are not limited to,
ethenyl, propenyl, butenyl, 1-methyl-2-buten-1-yl, dienes such as 1,3-butadienyl and the like.
Alkenyl groups typically include from 2 to 24 carbon atoms, more typically from 2 to 12 carbon
atoms with from 2 to 6 carbon atoms being more preferred. Alkenyl groups as used herein may
optionally contain one or more further substituents.

As used herein, "alkynyl" refers to a straight or branched hydrocarbon radical or substituent,
typically containing up to twenty four carbon atoms, and having at least one carbon-carbon
triple bond. Examples of alkynyl groups include, but are not limited to, ethynyl, 1-propynyl, 1-
butynyl, and the like. Alkynyl groups typically include from 2 to 24 carbon atoms, more typically
from 2 to 12 carbon atoms with from 2 to 6 carbon atoms being more preferred. Alkynyl groups
as used herein may optionally contain one or more further substituents.

As used herein, "aminoalkyl" refers to an amino substituted alkyl radical or substituent. This
term is meant to include C4-C12 alkyl groups having an amino substituent at any position and

wherein the aminoalkyl group is attached to the parent molecule via its alkyl moiety. The alkyl
and/or amino portions of the aminoalkyl group may optionally be further substituted with further
substituents.

As used herein, "aliphatic" refers to a straight or branched hydrocarbon radical or substituent,
typically containing up to twenty four carbon atoms, wherein the saturation between any two
carbon atoms is a single, double or triple bond. An aliphatic group preferably contains from 1 to
24 carbon atoms, more typically from 1 to 12 carbon atoms with from 1 to 6 carbon atoms
being more preferred. The straight or branched chain of an aliphatic group may be interrupted
with one or more heteroatoms that include nitrogen, oxygen, sulfur and phosphorus. Such
aliphatic groups interrupted by heteroatoms include without limitation polyalkoxys, such as
polyalkylene glycols, polyamines, and polyimines. Aliphatic groups as used herein may
optionally contain further substituents.

As used herein, "alicyclic” or "alicyclyl" refers to a cyclic radical or substituent, wherein the ring
system is aliphatic. The ring system can comprise one or more rings wherein at least one ring
is aliphatic. Preferred alicyclic moieties include rings having from 5 to 9 carbon atoms in the
ring. Alicyclic groups as used herein may optionally contain further substituents.

As used herein, "alkoxy" refers to a radical or substituent comprising an alkyl group and an
oxygen atom, wherein the alkoxy group is attached to a parent molecule via its oxygen atom.
Examples of alkoxy groups include, but are not limited to, methoxy, ethoxy, propoxy,
isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, n-pentoxy, neopentoxy, n-hexoxy and the like.
Alkoxy groups as used herein may optionally contain further substituents.

As used herein, "halo", "halide" and "halogen" refer to an atom, radical or substituent selected
from fluorine, chlorine, bromine and iodine.

As used herein, "aryl" and "aromatic" refer to a radical or substituent comprising a mono- or
polycyclic carbocyclic ring system having one or more aromatic rings. Examples of aryl groups
include, but are not limited to, phenyl, naphthyl, tetrahydronaphthyl, indanyl, idenyl and the like.
Preferred aryl ring systems have from 5 to 20 carbon atoms in one or more rings. Aryl groups
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as used herein may optionally contain further substituents.

As used herein, "aralkyl" and "arylalkyl" refer to a radical or substituent comprising an alkyl
group and an aryl group, wherein the aralkyl or arylalkyl group is attached to a parent molecule
via its alkyl moiety. Examples include, but are not limited to, benzyl, phenethyl and the like.
Aralkyl groups as used herein may optionally contain further substituents attached to the alkyl,
the aryl or both moieties that form the radical or substituent.

As used herein, "heterocyclyl" refers to a radical or substituent comprising a mono- or
polycyclic ring system that includes at least one heteroatom and is unsaturated, partially
saturated or fully saturated, thereby including heteroaryl groups. Heterocyclyl is also meant to
include fused ring system moieties wherein one or more of the fused rings contain at least one
heteroatom and the other rings can contain one or more heteroatoms or optionally contain no
heteroatoms. A heterocyclic group typically includes at least one atom selected from sulfur,
nitrogen or oxygen. Examples of heterocyclic groups include [1,3]dioxolane, pyrrolidinyl,
pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl, oxazolidinyl,
isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, quinoxalinyl, pyridazinonyl,
tetrahydrofuryl and the like. Heterocyclic groups as used herein may optionally contain further
substituents. As used herein, "heteroaryl" and "heteroaromatic" refer to a radical or substituent
comprising a mono- or polycyclic aromatic ring, ring system or fused ring system wherein at
least one of the rings is aromatic and includes one or more heteroatom. Heteroaryl is also
meant to include fused ring systems including systems where one or more of the fused rings
contain no heteroatoms. Heteroaryl groups typically include one ring atom selected from sulfur,
nitrogen or oxygen. Examples of heteroaryl groups include, but are not limited to, pyridinyl,
pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl, thiadiazolyl,
oxadiazolyl, thiophenyl, furanyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzooxazolyl,
quinoxalinyl, and the like. Heteroaryl radicals or substituents can be attached to a parent
molecule directly or through a linking moiety such as an aliphatic group or a heteroatom.
Heteroaryl groups as used herein may optionally contain further substituents.

As used herein, "heteroarylalkyl" refers to a radical or substituent comprising a heteroaryl
group as previously defined and an alkyl moiety, wherein the heteroarylalkyl group is attached
to a parent molecule via its alkyl moiety. Examples include, but are not limited to,
pyridinylmethyl, pyrimidinylethyl, napthyridinylpropyl and the like. Heteroarylalkyl groups as
used herein may optionally contain further substituents on one or both of the heteroaryl or alkyl
portions.

As used herein, "mono or polycyclic" refers to any ring systems, such as a single ring or a
polycyclic system having rings that are fused or linked, and is meant to be inclusive of single
and mixed ring systems individually selected from aliphatic, alicyclic, aryl, heteroaryl, aralkyl,
arylalkyl, heterocyclic, heteroaryl, heteroaromatic and heteroarylalkyl. Such mono and
polycyclic structures can contain rings that have a uniform or varying degree of saturation,
including fully saturated, partially saturated or fully unsaturated rings. Each ring can comprise
ring atoms selected from C, N, O and S to give rise to heterocyclic rings as well as rings
comprising only C ring atoms. Heterocyclic and all-carbon rings can be present in a mixed
motif, such as for example benzimidazole wherein one ring of the fused ring system has only
carbon ring atoms and the other ring has two nitrogen atoms. The mono or polycyclic
structures can be further substituted with substituents such as for example phthalimide which
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has two oxo groups (=0) attached to one of the rings. In another aspect, mono or polycyclic
structures can be attached to a parent molecule directly through a ring atom, through a
substituent or a bifunctional linking moiety.

As used herein, "acyl" refers to a radical or substituent comprising a carbonyl moiety (C=0 or -
C(0)-) and a further substituent X, wherein the acyl group is attached to a parent molecule via
its carbonyl moiety. As such, an acyl group is formally obtained by removal of a hydroxyl group
from an organic acid and has the general formula -C(O)-X, wherein X is typically aliphatic,
alicyclic or aromatic. The term "acyl" is also meant to include heteroacyl radicals or
substituents with general formula -Y(O),-X, wherein X is as defined above and Y(O), is
typically sulfonyl, sulfinyl or phosphate. Examples of acyl groups include aliphatic carbonyls,
aromatic carbonyls, aliphatic sulfonyls, aromatic sulfinyls, aliphatic sulfinyls, aromatic
phosphates, aliphatic phosphates and the like. Acyl groups as used herein may optionally
contain further substituents.

As used herein, "substituent" and "substituent group" include groups that are typically added to
other substituents or parent compounds to enhance desired properties or give desired effects.
Substituent groups can be protected or unprotected and can be attached to one available site
or to many available sites in a parent compound. Substituent groups may also be further
substituted with other substituent groups and may be attached directly or via a linking group
such as an alkyl or hydrocarbyl group to a parent compound. Herein, "hydrocarbyl" refers to
any group comprising C, O and H. Included are straight, branched and cyclic groups having
any degree of saturation. Such hydrocarbyl groups can include one or more heteroatoms
selected from N, O and S and can be further substituted with one or more substituents.

[0082] Unless otherwise indicated, the term "substituted" or "optionally substituted” refers to
the (optional) presence of any of the following substituents: halogen, hydroxyl, alkyl, alkenyl,
alkynyl, acyl (-C(O)Rag), carboxyl (-C(O)O-Rgy), aliphatic groups, alicyclic groups, alkoxy,
substituted oxo (-O-R,g), aryl, aralkyl, heterocyclic, heteroaryl, heteroarylalkyl, amino (-
NRppRce), imino (=ENRpp), amido (-C(O)NRpyR¢c or -N(Rpp)C(O)Rga), azido (-Ns), nitro (-NOy),
cyano (-CN), carbamido (-OC(O)NRppR:c0r -N(Rpp)C(O)OR,,), ureido (-N(Rpp)C(O)NRppR4e),
thioureido  (-N(Rpp)C(S)NRppRee), guanidinyl  (-N(Rpp)C(ENRpp)NRppRee),  amidinyl (-
C(=NRbb)NRbbRCC or 'N(Rbb)C(NRbb)Raa)l thiol (-SRbb), sulfinyl (-S(O)Rbb), sulfonyl (-
S(O)9Rpp), sulfonamidyl (-S(O)9NRppRe: or -N(Rpp)S(O)2Rp,) and conjugate groups. Herein,
each Rg,, Rpp and R, is, independently, H, an optionally linked chemical functional group or a
further substituent, preferably but without limitation chosen from the group consisting of H,
alkyl, alkenyl, alkynyl, aliphatic, alkoxy, acyl, aryl, aralkyl, heteroaryl, alicyclic, heterocyclic and
heteroarylalkyl. Selected substituents within the compounds described herein are present to a
recursive degree.

In this context, "recursive substituent” means that a substituent may recite another instance of
itself. Because of the recursive nature of such substituents, theoretically, a large number may
be present in any given claim. One of ordinary skill in the art of medicinal chemistry and
organic chemistry understands that the total number of such substituents is reasonably limited
by the desired properties of the compound intended. Such properties include, by way of
example and not limitation, physical properties such as molecular weight, solubility or log P,
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application properties such as activity against the intended target and practical properties such
as ease of synthesis.

Recursive substituents are an intended aspect of the invention. One of ordinary skill in the art
of medicinal and organic chemistry understands the versatility of such substituents. To the
degree that recursive substituents are present in a claim of the invention, the total number will
be determined as set forth above.

As used herein, a zero (0) in a range indicating number of a particular unit means that the unit
may be absent. For example, an oligomeric compound comprising 0-2 regions of a particular
motif means that the oligomeric compound may comprise one or two such regions having the
particular motif, or the oligomeric compound may not have any regions having the particular
motif. In instances where an internal portion of a molecule is absent, the portions flanking the
absent portion are bound directly to one another. Likewise, the term "none" as used herein,
indicates that a certain feature is not present. As used herein, "analogue" or "derivative" means
either a compound or moiety similar in structure but different in respect to elemental
composition from the parent compound regardless of how the compound is made. For
example, an analogue or derivative compound does not need to be made from the parent
compound as a chemical starting material.

[0083] The following examples are offered for illustrative purposes only, and are not intended
to limit the scope of the present invention in any way.

Legends to the figure

[0084]

Figure 1. In vitro activity assay for (XYG)7 in which X = 5-methylcytosine and Y=U
(PS659 SEQ ID NO:90; derived from SEQ ID NO:2) and (XYG)7 in which X=C and Y is 5-
methyluracil (PS661 SEQ ID NO: 97; derived from SEQ ID NO:3). PS659 (1a) and PS661
(1b) were transfected into HD fibroblasts (GM04022) at increasing concentrations (0.5 - 200
nM). Efficacy and selectivity was determined with RT-PCR and lab-on-a-chip analysis. Silencing
of the expanded ((CAG)s) and healthy ((CAG)¢g) HTT transcripts were compared to the

relative HTT transcript levels in mock samples. For all AONs n=2 except for mock (n=3).

Figure 2. In vivo efficacy of PS659 ((XYG)7 in which X = 5-methylcytosine and Y=U; SEQ
ID NO:2) in a transgenic HD rat model. Transgenic HD rats ((CAG)s¢ repeat) received 15
times an intraventricular injection with PS659 (SEQ ID NO:90 derived from SEQ ID NQ: 2),
during 18 weeks at a final dose of 200 pg per injection, control HD rats received vehicle only.
Rats were sacrificed one week after the final injection. From all rats tissue was isolated and
HTT levels were determined with Q-RT-PCR analysis. Reduced levels of HTT transcript were
found in (A) cortex, (B) hippocampus, (C) olfactory bulb and (D) thalamus after PS659
treatment compared to control.

TABLE 1. General structures of AONs. X = C or 5-methylcytosine Y = U or 5-methyluracil, Z = A



DK/EP 2841578 T3

or 2,6-diaminopurine, | = inosine, and Q = abasic monomer.
Target Repeat AON Sequence (5'—3') SEQ ID NO

(XYG)7 (PS57) 1
X=C, Y=U
(XYG)7 (PS659) )
X=5-methylcytosine,Y=U
(XYG); (PS661)
X=C, Y=5-methyluracil ’
(XYG)4 4
(XYG)5 5

(CAG), (XYG)6 6
(XYG)7 7
(XYG)8 8
(XYG)9 9
(XYG)10 10
(XYG)11 11
(XYG)12 12
(XGX)4 13
(XGX)5 14
(XGX)6 15
(XGX)7 16

(GCG)n (XGX)8 17
(XGX)9 18
(XGX)10 19
(XGX)11 20
(XGX)12 21
(XXG)4 22
(XXG)5 23
(XXG)6 24
(XXG)7 25

(CGG)n (XXG)8 26
(XXG)9 27
(XXG)10 28
(XXG)11 29
(XXG)12 30
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Target Repeat AON Sequence (5'—3') SEQ ID NO
(YYX)4 31
(YYX)5 32
(YYX)6 33
(YYX)7 34
(GAA)Nn (YYX)8 35
(YYX)9 36
(YYX)10 37
(YYX)11 38
(YYX)12 39
(GGC)4 40
(GGX)5 41
(GGX)6 42
(GGX)7 43
(GCC)n (GGX)8 44
(GGC)9 45
(GGX)10 46
(GGX)11 47
(GGX)12 48
(XGG)4 49
(XGG)5 50
(XGG)6 51
(XGG)7 52
(CCG)n (XGG)8 53
(XGG)9 54
(XGG)10 55
(XGG)11 56
(XGG)12 57
(ZGZZY)3 58
(ZGZZY)4 59
(AUUCU)Nn (ZGZZY)5 60
(ZGZZY)6 61
(ZGZZY)7 62
(XZGG)3 63
(XZGG)4 64
(XZGG)5 65
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Target Repeat AON Sequence (5'—3') SEQ ID NO
(CCUG)Nn (XZGG)6 66
(XZGG)7 67
(XZGG)8 68
(XZGG)9 69
(GGXUXX)3 216
(GGXUXX)4 217
(GGGGCC)n
(GGXIXX)4 218
(GGXQXX)4 219
Note: All AONs with SEQ ID NO: 4-69, or 216-219 comprise at least one base
modification selected from 5-methylcytosine, 5-methyluracil, and 2,6-
diaminopurine.

TABLE 2. General structures of AONs. All AONs are 2'- O- methyl phosphorothioate AONs
wherein C is 5-methylcytosine, U is 5-methyluracil, A is 2,6-diaminopurine, | is inosine and Q is
an abasic monomer.

;-er%ztt AONID jAON Sequence (5'—3') SEN%ID
PS659 CUG CUG CUG CUG CUG CUG CUG 90
CUG CUG CUG CUG CUG CUG CUG 91
CUG CUG CUG CUG CUG CUG CUG 92
CUG CUG CUG CUG CUG CUG CUG 93
CUG CUG CUG CUG CUG CUG CUG 94
CUG CUG CUG CUG CUG CUG CUG 95
CUG CUG CUG CUG CUG CUG CUG 96
PS661 CUG CUG CUG CUG CUG CUG CUG 97
CUG CUG CUG CUG CUG CUG CUG 98
(CAG), CUG CUG CUG CUG CUG CUG CUG 99
CUG CUG CUG CUG CUG CUG CUG 100
CUG CUG CUG CUG CUG CUG CUG 101
CUG CUG CUG CUG CUG CUG CUG 102
CUG CUG CUG CUG CUG CUG CUG 103
PS660 CUG CUG CUG CUG CUG CUG CUG 104
CUG CUG CUG CUG CUG CUG CUG 105
CUG CUG CUG CUG CUG CUG CUG 106
PS684 CUG CUG CUG CUG CUG CUG CUG 107
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;2;%‘1 AONID |AON Sequence (5'3') SEQ P
CUG CUG CUG CUG CUG CUG CUG QQQQ | 220
CUG CUG CUG CUG CUG CUG CUG 108
CUG CUG CUG CUG CUG CUG CUG QQQQ | 221
CUG CUG CUG CUG CUG CUG CUG CUG 109
CUG CUG CUG CUG CUG CUG CUG CUG 110
CUG CUG CUG CUG CUG CUG CUG CUG »
CUG
CUG CUG CUG CUG CUG CUG CUG CUG iy
CUG
CUG CUG CUG CUG GUG CUG CUG CUG 13
CUG CUG
CUG CUG CUG CUG CUG CUG CUG CUG I
CUG CUG
CUG CUG CUG CUG CUG CUG CUG CUG CUG CUG 115
CcuG
CUG CUG CUG CUG CUG CUG CUG CLG CUG CUG 116
CUG
CUG CUG CUG CUG CUGCUG UG CLG CUG CUG 117
CUG CUG
CUG CUG-CUG CUG CUG CUG CUG CLUG CUG CUG
CUG CUG 118
CGC CGC CGC CGC 119
CGC CGC CGC CGC 120
CGC CGC CGC CGC CGC 121
CGC CGC CGC CGC CGC 122
CGC CGC CGC CGC CGC CGC 123
CGC CGC CGC CGC CGC CGC 124

(GCG)n CGC CGC CGC CGC CGC CGC CGC 125
CGC CGC CGC CGC CGC CGC CGC 126
CGC CGC CGC CGC CGC CGC CGC CGC 127
CGC CGC CGC CGC CGC CGC CGC CGC 128
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Target . SEQID
Repeat AONID {AON Sequence (5'~3') NO
CGL CGC CGC CGL CGC CGC CGL CGC
129
CGC
CGC CGC CGC CGC CGC CGC CGC CGC
130
CGC
CGC CGC CGC CGC CGC CGC CGC CGC 131
CGC CGC
CGC CGC CGC CGC CGC CGC CGC CGC 132
CGC CGC
CCG CCG CCG CCG 133
(CGG)n CCG CCG CCG CCG 134
CCG CCG CCG CCG CCG 135
CCG CCG CCG CCG CCG 136
CCG CCG CCG CCG CCG CCG 137
CCG CCG CCG CCG CCG CCG 138
CCG CCGCCG CCG CCGCCG CCG 139
CCG CCG CCG CCG CCG CCG CCG 140
CCGCCGCCGLCGCCGLCG CCGCCG 141
CCG CCG CCG CCG CCG CCG CCG CCG 142
CCG CCGCCGCCGCCGLCCGLCCG LG
143
CCG
CCG CCG CCG CCG CCG CCG CCG CCG
144
CCG
CCG CCG CCG CCGCCGLCCG LCCGLCG 145
CCG CCG
CCG CCG CCG CCG CCG CCG CCG CCG 146
CCG CCG
UuC uuC UucC uuc 147
UUC UUC UUC UUC 148
Uuc UuC UuC UuC uuc 149
UUC UUC UUC UUC UUC 150
Uuc UuC UuUC UuC uuc uuc 151
UUC UUC UUC UUC UUC UUC 152
UuC UuC UUC UUC UUC UuC Uugc 153
UuUC UuC UUC UUC UUC UUC UUC 154
(GAA)N Uuc UucC UUC UucC uuc UUuC UUC 155
UucC UuC UuC uuC uuC uuC uucC 156
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Target . SEQID
Repeat AONID {AON Sequence (5'~3') NO
UuC UuC UuC UucC uucC uucC uuc 157
Uu¢C uuc UuUcC UUC uugc Uuuc Uuc Uuuc 158
UUC UUC UUC UUC UUC UUC UUC UUC 159
UugC uug UUC UUC uug Uuugc Uugc uuc
160
uugC
UuC UUC UUC UUC UUC UUC UUC UUC 161
uucC
UUC UUC UUC UUC UUC UUC UuC Uuuc 162
uucC uuc
UuUC UUC UUC UUC UUC UUC UUC UUC 163
UucC UucC
UUC UUC UUC UUC UUC UUC UUC UUC UUC UUC 164
vue
UUC UUC UUC UUC UUC UUC UUC UUC UUC UUC 165
uuC
UUC UUC UUE UUC UUC UUC UUC UUC UUC UUC 166
UUC UUC
UUC UUC UUC UUC UUC UUC UUC UUC UUC UUC 167
uuc uuc
GGC GGC GGC GGC 168
GGLC GGC GGL GGC GGC 169
GGL GGC GGL GGC GGC GGC 170
GGL GGLC GGL GGLC GGL GGC GGC 171
GGL GGC GGC GGC GGC GGC GGC 172
(GCC)n GGL GGLC GGL GGL GGL GGC GGC 173
GGC GGC GGL GGC GGC GGC GGC 174
GGL GGLC GGL GGL GGC GGLC GGL GGC 175
GGC GGL GGC GGC GGC GGL GGC GGC
176
GGC
GGC GGL GGLC GGC GGC GGL GGC GGC 177
GGC GGC
CGG CGG CGG CGG 178
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;2;%‘1 AONID |AON Sequence (5'3') SEQ P

CGG CGG CGG CGG CGG 179
CGG CGG CGG CGG CGG CGG 180
CGG CGG CGG CGG CGG CGG CGG 181

(CCG)n CGG CGG CGG CGG CGG CGG CGG CGG 182
CGG CGG CGG CGG CGG CGG CGG CGG 183
CGG
CGG CGG CGG CGG CGG CGG CGG CGG .
CGG CGG
AGAAU AGAAU AGAAU 185
AGAAU AGAAU AGAAU AGAAU 186

AUUCUN AGAAU AGAAU AGAAU AGAAU 187
AGAAU AGAAU AGAAU AGAAU 188
AGAAU AGAAU AGAAU AGAAU 189
AGAAU AGAAU AGAAU AGAAU AGAAU 190
AGAAU AGAAU AGAAU AGAAU AGAAU o1
AGAAU
AGAAU AGAAU AGAAU AGAAU AGAAU AGAAU 192
AGAAU
CAGG CAGG CAGG 193
CAGG CAGG CAGG 194
CAGG CAGG CAGG CAGG 195
CAGG CAGG CAGG CAGG 196
CAGG CAGG CAGG CAGG CAGG 197
CAGG CAGG CAGG CAGG CAGG 198
CAGG CAGG CAGG CAGG CAGG 199
CAGG CAGG CAGG CAGG CAGG 200

(CCUG)N CAGG CAGG CAGG CAGG CAGG CAGG 201
CAGG CAGG CAGG CAGG CAGG CAGG 202
CAGG CAGG CAGG CAGG CAGG CAGG 203
CAGG
CAGG CAGG CAGG CAGG CAGG CAGG 204
CAGG
CAGG CAGG CAGG CAGG CAGG CAGG 205
CAGG CAGG




DK/EP 2841578 T3

Target . SEQID
Repeat AONID {AON Sequence (5'~3') NO
CAGG CAGG CAGG CAGG CAGG CAGG 206
CAGG CAGG
CAGG CAGG CAGG CAGG CAGG CAGG CAGG CAGG 207
CAGG
CAGG CAGG CAGG CAGG CAGG CAGG CAGG CAGG 208
CAGG
PS1252 {GGCUCC GGCUCC GGCUC 209
GGCQCC GGCQCC GGCQCC 210
GGCUCC GGCUCC GGCUCC 211
(GGGGCC)n GGCUCC GGCUCLC GGCUCLC GGCUCC 212
GGCQCC GGCQCC GGCACC GGCQcCC 213
GGCICC GGCICC GGCICC GGCICC 214
GGCCUC GGCCUL GGCCUC GGCCUC 215
Examples
EXAMPLE 1.

Introduction

[0085] The particular characteristics of a chosen antisense oligonucleotide (AON) chemistry
may at least in part enhance binding affinity and stability, enhance activity, improve safety,
and/or reduce cost of goods by reducing length or improving synthesis and/or purification
procedures. This example describes the comparative analysis of the activity of AONs designed
to target the expanded (CAG), repeat in HTT transcripts in HD fibroblasts in vitro, and includes
AONs with either 5-methylcytosines (XYG)7, wherein X is 5-methylcytosine and Y = U being
also identified as SEQ ID NO:90 ( and derived from SEQ ID NO:2), or 5-methyluracils (XYG)7,

wherein X = C and Y= 5-methyluracil being also identified as SEQ ID NO: 97 (and derived from
SEQ ID NO:3).

Materials and Methods
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[0086] Cell culture. Patient derived HD fibroblasts (GM04022) (purchased from Coriell Cell
Repositories, Camden, USA) were cultured at 37°C and 5% CO» in Minimal Essential Medium
(MEM) (Gibco Invitrogen, Carlsbad, USA) with 15% heat inactivated Fetal Bovine Serum (FBS)
(Clontech, Palo Alto USA), 1% Glutamax (Gibco) and 100 U/ml penicillin/streptomycin (P/S)
(Gibco).

[0087] Oligonucleotides. The AONs were fully 2'-O-methyl phosphorothicate modified:
PS659; (XYG)7, wherein X is 5-methylcytosine and Y = U being also identified as SEQ ID NO:
90 (and derived from SEQ ID NO:2), and PS661; (XYG)7, wherein X = C and Y= 5-methyluracil
being also identified as SEQ ID NO:97 (and derived from SEQ ID NO:3).

[0088] Transfection. Cells were transfected with AONs complexed with PEI (2 pL per ug
AON, in 0.15 M NaCl). AON-PEI complex was added in MEM medium with 5% FBS to cells to a
final AON concentration varying from 0.5 - 200 nM. Fresh medium was supplemented after
four hours and after 24 hours RNA was isolated.

[0089] RNA isolation. RNA from cultured cells was isolated using the Aurum Total RNA Mini
Kit (Bio-Rad, Hercules, CA) according to the manufacturer's protocol.

[0090] RT-PCR and Lab-on-a-chip analysis. Approximately 200 ng RNA was subjected to
cDNA synthesis with random hexamers using the SuperScript first-strand synthesis system
(Invitrogen) in a total volume of 20 yL. PCR was performed with primers for HTT (across the
CAG repeat) and B-actin. The PCR program started with a 4 min initial denaturation at 95°C,
followed by 35 cycles of 30 sec denaturation at 94°C, 30 sec annealing at 60°C, 45 sec
elongation at 72°C, after which a final elongation step was performed at 72°C for 7 min. Lab-
on-a-Chip was performed on the Agilent 2100 Bioanalyzer (Agilent Technologies, Waldbronn,
Germany), using the Agilent DNA 1000 Kit. Expression levels were normalized for B-actin levels
and relative to transcript levels without transfection. The following primers were used:

HTT forward; 5-ATGGCGACCCTGGAAAAGCTGAT-3' (SEQ ID NO: 70)
HTT reverse: 5-TGAGGCAGCAGCGGCTG-3' (SEQ ID NO: 71)
B-actin forward; 5'-GGACTTCGAGCAAGAGATGG-3' (SEQ ID NO: 72)

B-actin reverse; 5'- AGCACTGTGTTGGCGTACAG-3' (SEQ ID NO: 73)

Results

[0091] Both PS659 (SEQ ID NO: 90 derived from SEQ ID NO:2) and PS661 (SEQ ID NO: 97
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derived from SEQ ID NO:3) were highly effective and reduced the HTT transcripts in HD
fibroblasts in a dose-dependent manner (Figure 1a, b). Both AONs also showed a preference
for the allele with the expanded CAG repeats. PS659 (SEQ ID NO: 90 derived from SEQ ID
NO:2) was more effective and more allele-specific at lower concentrations (strongest effect at 5
nM) (1a) than PS661 (SEQ ID NO: 97 derived from SEQ ID NO:3) (strongest effect at 20 nM)
(1b).

EXAMPLE 2.

Introduction

[0092] PS659 (XYG)7, wherein X is 5-methylcytosine and Y = U also identified as SEQ ID NO:

90 (derived from SEQ ID NO:2), was selected from in vitro studies as most efficient and safe
candidate. This example describes its activity in a transgenic HD rat model after a series of
direct intraventricular injections.

Materials and Methods

[0093] Animals. Transgenic HD rats carry a truncated Huntington cDNA fragment with 51
CAG repeats under the control of the native rat Huntington promoter. The expressed gene
product is about 75 kDa, corresponding to 22% of the full-length Huntington (cDNA position
324-2321, amino acid position 1-709/825, corresponding to exon 1-16), under the control of
886 bp of the rat Huntington promoter (von Horsten S. et al.). All animal experiments were
approved by the Institutional Animal Care and Use Committees of the Maastricht University,
Maastricht.

[0094] Oligonucleotides. PS659 (XYG)7, wherein X is 5-methylcytosine and Y = U also

identified as SEQ ID NO: 90 (derived from SEQ ID NO:2), is a fully 2'-O-methyl
phosphorothioate modified AON.

[0095] In vivo treatment. Transgenic HD rats received 15 times an intraventricular injection
at a final dose of 200 pg PS659 also identified as SEQ ID NO: 90 (derived from SEQ ID NO:2)
during 18 weeks. Control HD rats received vehicle only. Rats were sacrificed one week after
the final injection.

[0096] RNA isolation. RNA from brain tissue was isolated using RNA-Bee reagent (Tel Test,
Inc). In brief, tissue samples were homogenized in MagNA Lyser green bead tubes (Roche) by
adding RNA-Bee (50 mg tissue/mL RNA-Bee) and homogenizing using a MagNA Lyser
instrument (Roche). Lysate was transferred to a new tube, chloroform (SIGMA) was added
(0.2 mL per mL RNA-Bee), mixed, incubated on ice for 5 minutes and centrifuged at 13,000
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rpm for 15 minutes at 4°C. The upper aqueous phase was collected and an equal volume
isopropanol (SIGMA) was added, folowed by a 1 hour incubation period at 4°C and
centrifugation (13,000 rpm, 15 min, 4°C). The RNA precipitate was washed with 70% (v/v)
ethanol (BioSolve), air dried and dissolved in MilliQ.

[0097] AQuantitative RT-PCR analysis. Approximately 200 ng was subjected to cDNA
synthesis with random hexamers using the SuperScript first-strand synthesis system
(Invitrogen) in a total volume of 20 pL. 3 pL of 1/40 cDNA dilution preparation was
subsequently used in a quantitative PCR analysis according to standard procedures in
presence of iQ™ SYBR® Green Supermix (Bio-Rad). Quantitative PCR primers were designed
based on NCBI database sequence information. Product identity was confirmed by DNA
sequencing. The signal for Rab2 and YWHAZ was used for normalization. The following
primers were used:

Rat Htt-F; 5'- CGCCGCCTCCTCAGCTTC -3' (SEQ ID NO: 74)

Rat Htt-R; 5'- GAGAGTTCCTTCTTTGGTCGGTGC -3' (SEQ ID NO: 75)
Rab2-F; 5'- TGGGAAACAGATAAAACTCCAGA-3'(SEQ ID NO: 76)
Rab2-R; 5'- AATATGACCTTGTGATAGAACGAAAG-3' (SEQ ID NO: 77)
YWHAZ-F; 5'- AAATGAGCTGGTGCAGAAGG-3' (SEQ ID NO: 78)

YWHAZ -R; 5'- GGCTGCCATGTCATCGTAT -3' (SEQ ID NO: 79)

Results

[0098] PS659 (also identified as SEQ ID NO: 90 or derived from SEQ ID NO: 2) reduced
transgenic Htt transcript levels in cortex (Figure 2a), hippocampus (Figure 2b), olfactory bulb
(Figure 2c) as well as in thalamus (Figure 3d) when compared to saline treated rats. These
results demonstrate that PS659 (also identified as SEQ ID NO: 90 or derived from SEQ ID NO;
2) is effective in vivo after direct intraventricular injection.
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SEQUENCE LISTING

[0100]

<110> Prosensa Technologies B.V.
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<120> RNA modulating oligonucleotides with improved characteristics for the treatment of

neuromuscular disorders
<130> P6040090pct

<150> EP 12165139.2
<151>2012-04-23

<150> US 61/636,914
<151>2012-04-23

<160> 221
<170> Patentln version 3.3

<210>1
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<400> 1
cugcugcuge ugcugeugeu g

<210> 2
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

21



<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<400> 2
nugnugnugn ugnugnugnu g

<210>3
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

21
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<221> misc_feature
<222> (11)..(11)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20).. (20)

<223> n is 5-methyluracil

<400> 3
cngcngenge ngengengen g

<210>4
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>
<221> misc_feature

21
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<222> (5)..(5)
<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is U or 5-methyluracil

<400> 4
nngnngnngn ng 12

<210>5
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
<222> (4)..(4)

DK/EP 2841578 T3



<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<400> 5
nngnngnngn ngnng 15

<210>6
<211> 18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide
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<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
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<222> (14)..(14)
<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(17)..(17)

<223>nis U or 5-methyluracil

<400> 6
nngnngnngn ngnngnng 18

<210>7
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
<222> (7)..(7)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is U or 5-methyluracil
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<400>7
nngnngnngn ngnngnngnn g

<210>8
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (7).(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (11)..(11)
<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222>(19) .. (19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is U or 5-methyluracil

<400> 8
nngnngnngn ngnngnngnn gnng

24
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<210>9
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> nis U or 5-methyluracil
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<220>

<221> misc_feature

<222> (13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222>(19) .. (19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (22)..(22)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
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<222> (26)..(26)
<223> n is U or 5-methyluracil

<400>9
nngnngnngn ngnngnngnn gnngnng

<210>10
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
<222>(10)..(10)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(19)..(19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is U or 5-methyluracil
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<220>

<221> misc_feature

<222> (25) .. (25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (28)..(28)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (29)..(29)

<223> n is U or 5-methyluracil

<400> 10
nngnngnngn ngnngnngnn gnngnngnng

<210> 11
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

30

DK/EP 2841578 T3



<221> misc_feature
<222> (5)..(5)
<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is U or 5-methyluracil

<220>
<221> misc_feature
<222>(19)..(19)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (28)..(28)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (29)..(29)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(31)..(31)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (32)..(32)

<223> n is U or 5-methyluracil
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<400> 11
nngnngnngn ngnngnngnn gnngnngnng nng

<210>12
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (7).(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

33

DK/EP 2841578 T3



<221> misc_feature
<222> (11)..(11)
<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is U or 5-methyluracil

<220>
<221> misc_feature
<222> (25)..(25)

DK/EP 2841578 T3



<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(28)..(28)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (29)..(29)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(31)..(31)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (32)..(32)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (34)..(34)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (35)..(35)

<223> nis U or 5-methyluracil

<400> 12
nngnngnngn ngnngnngnn gnngnngnng nngnng

<210>13
<<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

36

DK/EP 2841578 T3



<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<400> 13
ngnngnngnn gn 12

<210> 14
<211>15
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<400> 14
ngnngnngnn gnngn 15

<210> 15
<211>18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222>(10)..(10)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223>n is C or 5-methylcytosine

<400> 15
ngnngnngnn gnngnngn 18

<210> 16
<211> 21
<212> RNA
<213> Atrtificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature

DK/EP 2841578 T3



<222> (3)..(3)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21)..(21)

<223>n is C or 5-methylcytosine

<400> 16
ngnngnngnn gnngnngnng n

<210>17
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (7)..(7)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (21)..(21)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(22)..(22)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is C or 5-methylcytosine

<400> 17
ngnngnngnn gnngnngnng nngn

<210> 18
<211>27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine
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<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
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<222> (22)..(22)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(24)..(24)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (27)..(27)

<223>n is C or 5-methylcytosine

<400> 18
ngnngnngnn gnngnngnng nngnngn

<210>19
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (6)..(6)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature
<222>(21)..(21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (27)..(27)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223>n is C or 5-methylcytosine

<400> 19
ngnngnngnn gnngnngnng nngnngnngn

<210> 20
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
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<221> misc_feature
<222>(1)..(1)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (15)..(15)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (27)..(27)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (30)..(30)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (31)..(31)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (33)..(33)

<223>n is C or 5-methylcytosine

<400> 20
ngnngnngnn gnngnngnng nngnngnngn ngn

<210> 21
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (7)..(7)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (21)..(21)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(22)..(22)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (27)..(27)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (31)..(31)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (34)..(34)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (36)..(36)

<223>n is C or 5-methylcytosine

<400> 21
ngnngnngnn gnngnngnng nngnngnngn ngnngn

<210> 22
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(2)..(2)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223>n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222>(10)..(10)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is C or 5-methylcytosine

<400> 22
nngnngnngn ng 12

<210> 23
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine

<220>
<221> misc_feature
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<222> (8)..(8)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is C or 5-methylcytosine

<400> 23
nngnngnngn ngnng 15

<210> 24
<211>18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (4)..(4)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is C or 5-methylcytosine
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<400> 24
nngnngnngn ngnngnng 18

<210> 25
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(2)..(2)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7).(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (11)..(11)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is C or 5-methylcytosine

<400> 25
nngnngnngn ngnngnngnn g 21

<210> 26
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
<221> misc_feature
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<222>(1)..(1)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(2)..(2)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223>n is C or 5-methylcytosine

<400> 26
nngnngnngn ngnngnngnn gnng

<210> 27
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (2)..(2)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (16)..(16)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is C or 5-methylcytosine

<400> 27
nngnngnngn ngnngnngnn gnngnng

<210> 28
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide
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<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
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<222>(14)..(14)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (29)..(29)

<223> n is C or 5-methylcytosine

<400> 28
nngnngnngn ngnngnngnn gnngnngnng

<210> 29
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222>(10)..(10)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (23)..(23)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (29)..(29)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (31)..(31)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (32)..(32)

<223>n is C or 5-methylcytosine

<400> 29

nngnngnngn ngnngnngnn gnngnngnng nng

<210> 30
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223>n is C or 5-methylcytosine
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<220>

<221> misc_feature
<222>(2)..(2)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
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<222> (16)..(16)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (20).. (20)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (29)..(29)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (31)..(31)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(32)..(32)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (34)..(34)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (35)..(35)

<223> n is C or 5-methylcytosine

<400> 30

nngnngnngn ngnngnngnn gnngnngnng nngnng

<210> 31
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (4)..(4)
<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<400> 31
nnnnnnnnnn nn 12
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<210> 32
<211> 15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is U or 5-methyluracil

<220>
<221> misc_feature
<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil
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<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (14)..(14)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<400> 32
nnnnnnnnnn nnnNnn 15

<210> 33
<211> 18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
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<221> misc_feature
<222> (1)..(1)
<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(2)..(2)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (5)..(5)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222>(10)..(10)
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<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (17)..(17)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<400> 33
nnnnnnnNnn nnnnNNNN 18

<210> 34
<211>21
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<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (2)..(2)

<223>nis U or 5-methyluracil

<220>
<221> misc_feature
<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is U or 5-methyluracil

<220>
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<221> misc_feature
<222>(9)..(9)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is U or 5-methyluracil

<220>
<221> misc_feature
<222>(18)..(18)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is C or 5-methylcytosine

<400> 34
nnnnnnnnnn nnnnnnnnNnn n 21

<210> 35
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is U or 5-methyluracil
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<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
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<222> (14)..(14)
<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(16)..(16)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (21)..(21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (23)..(23)

<223> nis U or 5-methyluracil
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<220>

<221> misc_feature

<222> (24)..(24)

<223> n is C or 5-methylcytosine

<400> 35
nnnnnnnnnn nnnnnNnNNnn NNNn

<210> 36
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>

24
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<221> misc_feature
<222> (7)..(7)
<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (16)..(16)
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<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (21)..(21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (23)..(23)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is U or 5-methyluracil
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<220>

<221> misc_feature

<222> (26)..(26)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (27)..(27)

<223> n is C or 5-methylcytosine

<400> 36
nnNNNNNNNN NNNNNNNNNN NNNNNNN

<210> 37
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is U or 5-methyluracil

<220>

27
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<221> misc_feature
<222> (6)..(6)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is U or 5-methyluracil

<220>
<221> misc_feature
<222> (15)..(15)

DK/EP 2841578 T3



<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (17)..(17)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (20)..(20)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (21)..(21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (23)..(23)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (25) .. (25)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (26)..(26)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (27)..(27)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(29) .. (29)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (30)..(30)

<223>n is C or 5-methylcytosine

<400> 37

nnnnnnnnnn nnnnNnNNNN NNNNNNNNNN

<210> 38
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is U or 5-methyluracil

<220>
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<221> misc_feature
<222> (2)..(2)
<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is U or 5-methyluracil

<220>
<221> misc_feature
<222> (11)..(11)
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<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is U or 5-methyluracil
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<220>

<221> misc_feature

<222>(21) .. (21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(22)..(22)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (23) .. (23)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (24) .. (24)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (27)..(27)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(29) .. (29)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
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<222> (30)..(30)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (31)..(31)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (32)..(32)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (33)..(33)

<223>n is C or 5-methylcytosine

<400> 38
NNNNNNNNNN NNNNNNNNNN NNNNNNNNNN NNN

<210> 39
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (2)..(2)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (4)..(4)

33

DK/EP 2841578 T3



<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (B)..(6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (8)..(8)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is U or 5-methyluracil
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<220>

<221> misc_feature

<222> (14)..(14)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (20)..(20)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (21)..(21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
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<222> (23) .. (23)
<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222>(24) .. (24)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (27)..(27)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(29) .. (29)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (30)..(30)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (31)..(31)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (32)..(32)

<223> nis U or 5-methyluracil
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<220>

<221> misc_feature

<222> (33)..(33)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (34)..(34)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (35)..(35)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (36)..(36)

<223> n is C or 5-methylcytosine

<400> 39
nnnNNNNNNN NNNNNNNNNN NNNNNNNNNN- NNNNNN

<210>40
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222>(12)..(12)
<223>n is C or 5-methylcytosine

<400> 40
ggnggnggng gn 12

<210> 41
<211> 15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<400> 41
ggnggnggng gnggn 15

<210>42
<211> 18
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(9) .. (9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<400> 42
ggnggnggng gnggnggn 18

<210>43
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
<221> misc_feature
<222> (3)..(3)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(9) .. (9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223>n is C or 5-methylcytosine

<400> 43
ggnggnggng gnggnggngg n

<210> 44
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(9) .. (9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223>n is C or 5-methylcytosine

<400> 44
ggnggnggng gnggnggngg nggn 24

<210>45
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
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<221> misc_feature
<222> (3)..(3)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (27) .. (27)

<223> n is C or 5-methylcytosine

<400> 45
ggnggnggng gnggnggngg nggnggn
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<210> 46
<211>30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(9) .. (9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is C or 5-methylcytosine



<220>

<221> misc_feature

<222> (27)..(27)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223>n is C or 5-methylcytosine

<400> 46
ggnggnggng gnggnggngg nggnggnggn

<210> 47
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222>(18)..(18)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(27)..(27)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n is C or 5-methylcytosine

<400> 47
ggnggnggng gnggnggngg nggnggnggn ggn

<210>48
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>
<221> misc_feature
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<222> (6)..(6)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (27)..(27)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (36)..(36)

<223> n is C or 5-methylcytosine

<400> 48
ggnggnggng gnggnggngg nggnggnggn ggnggn

<210> 49
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<400> 49
nggnggnggn gg 12

<210> 50
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide
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<220>

<221> misc_feature

<222>(1) .. (1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is C or 5-methylcytosine

<400> 50
nggnggnggn ggngg 15

<210> 51
<211>18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (7)..(7)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<400> 51
nggnggnggn ggnggngg 18

<210> 52
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(7).. (7)

<223>n is C or 5-methylcytosine

<220>
<221> misc_feature
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<222>(10)..(10)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(19) .. (19)

<223>n is C or 5-methylcytosine

<400> 52
nggnggnggn ggnggnggng g

<210> 53
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222>(10)..(10)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<400> 53
nggnggnggn ggnggnggng gngg

<210> 54
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine
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<220>

<221> misc_feature
<222>(10)..(10)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(19) .. (19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223>n is C or 5-methylcytosine

<400> 54
nggnggnggn ggnggnggng gnggngg

<210> 55
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (4)..(4)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(19) .. (19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223> n is C or 5-methylcytosine

<400> 55

nggnggnggn ggnggnggng gnggnggngg
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<210> 56
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(19) .. (19)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is C or 5-methylcytosine



<220>

<221> misc_feature

<222> (25)..(25)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(31)..(31)

<223>n is C or 5-methylcytosine

<400> 56
nggnggnggn ggnggnggng gnggnggngg ngg

<210> 57
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222>(13)..(13)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222>(19) .. (19)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(22)..(22)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(31)..(31)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (34)..(34)

<223> n is C or 5-methylcytosine

<400> 57

nggnggnggn ggnggnggng gnggnggngg nggngg

<210> 58
<211>15
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222>(9) .. (9)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223>nis A or 2,6-diaminopurine
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<220>

<221> misc_feature
<222>(13)..(13)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is U or 5-methyluracil

<400> 58
ngnnnngnnn ngnnn 15

<210> 59
<211> 20
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>
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<221> misc_feature
<222> (6)..(6)
<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (13)..(13)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (15)..(15)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is A or 2,6-diaminopurine

<220>
<221> misc_feature
<222>(18)..(18)
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<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222>(19) .. (19)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<400> 59

ngnnnngnnn ngnnnngnnn 20

<210> 60
<211>25
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is A or 2,6-diaminopurine
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<220>

<221> misc_feature

<222> (8)..(8)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222>(9) .. (9)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(13)..(13)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (15)..(15)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> nis A or 2,6-diaminopurine

<220>
<221> misc_feature
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<222>(19) .. (19)
<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222>(21) .. (21)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (23) .. (23)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (24) .. (24)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> nis U or 5-methyluracil

<400> 60
ngnnnngnnn ngnnnngnnn ngnnn

<210> 61
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223>nis A or 2,6-diaminopurine

<220>
<221> misc_feature
<222> (3)..(3)
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<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(13)..(13)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is A or 2,6-diaminopurine
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<220>

<221> misc_feature

<222> (15)..(15)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222>(19) .. (19)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (20)..(20)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (21) .. (21)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (23) .. (23)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (24)..(24)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (25)..(25)

<223> nis U or 5-methyluracil

<220>
<221> misc_feature
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<222> (26)..(26)
<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (28)..(28)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222>(29) .. (29)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (30)..(30)

<223> n is U or 5-methyluracil

<400> 61
ngnnnngnnn ngnnnngnnn ngnnnngnnn

<210> 62
<211> 35
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223>nis A or 2,6-diaminopurine

<220>
<221> misc_feature
<222> (5)..(5)
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<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(15)..(15)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is A or 2,6-diaminopurine
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<220>

<221> misc_feature
<222>(18)..(18)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222>(19) .. (19)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is U or 5-methyluracil

<220>

<221> misc_feature

<222>(21) .. (21)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (23)..(23)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (24) .. (24)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (25)..(25)

<223>nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (26)..(26)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222>(28) .. (28)

<223> nis A or 2,6-diaminopurine

<220>
<221> misc_feature
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<222>(29) .. (29)
<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (30)..(30)

<223> nis U or 5-methyluracil

<220>

<221> misc_feature

<222> (31)..(31)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (33)..(33)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (34)..(34)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (35)..(35)

<223> nis U or 5-methyluracil

<400> 62
ngnnnngnnn ngnnnngnnn ngnnnngnnn ngnnn

<210> 63
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (2)..(2)
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<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (B)..(6)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is A or 2,6-diaminopurine

<400> 63
nnggnnggnn gg 12

<210>64
<211> 16
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(2)..(2)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223>n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (6)..(6)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223>nis A or 2,6-diaminopurine

<400> 64
nnggnnggnn ggnngg 16

<210>65
<211> 20
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is A or 2,6-diaminopurine

<220>
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<221> misc_feature
<222> (5)..(5)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223>nis A or 2,6-diaminopurine

<400> 65

nnggnnggnn ggnnggnngg 20

<210> 66
<211> 24
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(17)..(17)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature
<222>(18)..(18)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (21)..(21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223>n is A or 2,6-diaminopurine

<400> 66
nnggnnggnn ggnnggnngg nngg

<210> 67
<211> 28
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>nis A or 2,6-diaminopurine

<220>
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<221> misc_feature
<222>(9) .. (9)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (18)..(18)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (26)..(26)
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<223>n is A or 2,6-diaminopurine

<400> 67
nnggnnggnn ggnnggnngg nnggnngg 28

<210> 68
<211> 32
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222>(9) .. (9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (13)..(13)

<223>n is C or 5-methylcytosine



<220>

<221> misc_feature

<222> (14)..(14)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (21) .. (21)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (25)..(25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(29)..(29)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223> nis A or 2,6-diaminopurine

<400> 68
nnggnnggnn ggnnggnngg nnggnnggnn gg 32
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<210> 69
<211> 36
<212> RNA
<213> Atrtificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223>n is A or 2,6-diaminopurine
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<220>

<221> misc_feature
<222>(17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (25)..(25)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (29)..(29)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223>nis A or 2,6-diaminopurine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (34)..(34)
<223>nis A or 2,6-diaminopurine

<400> 69
nnggnnggnn ggnnggnngg nnggnnggnn ggnngg 36

<210>70
<211> 23
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 70
atggcgaccc tggaaaagct gat 23

<210> 71
<211>17
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 71
tgaggcagca gcggctg 17

<210>72
<211>20
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 72
ggacttcgag caagagatgg 20

<210>73
<211> 20
<212>DNA
<213> Artificial

<220>
<223> Primer
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<400> 73

agcactgtgt tggcgtacag 20

<210>74
<211> 18
<212>DNA
<213> Artificial

<220>
<223> Primer

<400> 74
cgccgectec tcagcettc 18

<210>75
<211> 24
<212>DNA
<213> Artificial

<220>
<223> Primer

<400> 75
gagagttcct tctittggtcg gtgce

<210>76
<211> 23
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 76
tgggaaacag ataaaactcc aga

<210>77
<211> 26
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 77
aatatgacct tgtgatagaa cgaaag

<210>78

24

23

26
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<211>20

<212> DNA

<213> Artificial

<220>

<223> Primer

<400> 78

aaatgagctg gtgcagaagg

<210>79
<211>19

<212> DNA

<213> Atrtificial

<220>

<223> Primer

<400> 79

ggctgccatg tcatcgtat

<210> 80

<211> 13481

<212> DNA

<213> Homo sapiens

<400> 80
gctgecggga

ageccocatte
ctgecgtgec
gtecccteoaag
gcagcagcag
gettecteag
goagecaceg
agaactttca
agtggcacag
actttttctg
cectcaacaaa
ctataaggaa
tgctgagetg
geegtgectg
agcetgttece
tttgttaaag

aagctamatca

cgggtccaag
attgceccgy
gggcgggaga
tecttecage
cagcagcage
cagecgeega
cegdécacecy
gctaccaaga
tetgtcagaa
ctgtgcagtg
gttatcaaag
attaaaaaga
gctcacctgg
actcgaacaa
aaaattatgg
gccttecatag

araatoacca

20

19

atggacggcee
tgctgagegyg
ecgecatgge
agcagcagca
aacagccged
aggcacagee
gecaggetgt
aagaccgtgt
attctccaga
atgacgcaga
ctttgatgga
atggtgccce
tteggectca
gcaagagacc
cttettttogg
cgaacctgaa

t.ataccaaca

gctcaggtte
cgecgegagt
gaccctggaa
gcagcagcag
accgecgecyg
getgetgect
ggctgaggag
gaatcattgt
atttcagaaa
gtcagatgtc
ttectaatett
taggagtttg
gaaatgcagg
cgaagaatca
caattttgea
gtcaagctce

ctocaacaaaor

tgettttace
cggeccgagy
aagctgatga
cagcagcage
cegecgadga
cagecgeage
cegetgeace
ctgacaatat
cttetgggea
aggatggtgg
ceaaggttac
cgtgctgeee
cettacctgg
gtcecaggaga
datgacaatg
ceccaccatte

acacaatatt

tgcggcacag
ccteoegggga
aggccttcga
agcagcageca
cgcctectca
cgeceecgec
gaccaaagaa
gtgaaaacat
tcgetatgga
ctgacgaatg
agctocgaget
tgtggaggtt
tgaaccttct
ccttggetge
aaattaaggt
ggcggacage

tetataotta

DK/EP 2841578 T3

60

120

240
300
360
420
480
540
600
660

720

840
900
960

1020



DY =T DG ———

gctactaaat
gattcttgge
ggacacaagc
tgcagagcag
caatgttgtg
gettcetgeaa
gtctggtgge
atgcagecect
cttggaggat
gaaggatgag
aggtcatgac

ggatctggee

gagccacagc
tgggacacag
ttcagectgtt
tttgggecetg
tgatgaagace
gaaaaacatg
agatgaagct
tggacagtce
ttegtttttg
cgtgaaggec
cttcagcaaa
ctcagacatc
tetetgtggg
gatgggcacc
gctgeggaaa
gaggaactgt
catcgatgtg
aacccttgea
acacagaggg
tgttgtecate
actaattagg
agtggecgtyg
gcctcocatct

accaagcata

PRSI R S

gtgetettag
gtgctgctca
ctgaaaggca
cttgtccagg
accggagecc
accctgacecy
cgaagccgta
gtcetttecaa
gactctgaat
atcagtggag
atcatcacag

agctgtgact

tccagcecagy
gectegtege
accectteay
cagattggac
teggaggect
agtcactgca
actgaaccgg
actgatgatg
ctaacagggg
ctggcectca
ctctataaag
ttgaactaca
accctcatcet
attagaaccc
acactgaagg
gtcatgagte
ctgactctga
gagattgact
geteatecatt
catttgettyg
cttgteccaa
gcaagagatc
catttctceg

acagacgtca

PRSI B S

——— e ———

gettactegt
ccctgaggta
gctteggagt
tttatgaact
tggagctgtt
cagteggggy
gtgggagtat
gaaaacaaaa
cgagatcgga
agctggetge
aacagccacy

tgacaagctc

tcagegeegt
ccatcagega
acagttctga
agcceccagga
tcaggaactce
ggcagccttce
gtgatcaaga
actctgeace
gaaaaaatgt
gctgtgtgag
ttectcttga
tcgatecatgg
gctecateot
tcacaggaaa
atgagtctte
tectgecagecag
ggaacagtte
tcaggctggt
atacaggyget
gagatgaaga
agetgtttta
aaagecagtgt
tcagecacaat

ctatggaaaa

tectgtegag
tttggtgcce
gacaaggaaa
gacgttacat
gcagcagete
cattgggcayg
tgtggaactt
aggcaaagtg
tgtcagecage
ttcttcaggg
gtcacagcac

tgccactgat

cecatctgac
cagetecccag
aattgtgtta
tgaagatgag
ttecatggec
tgacagcagt
aaacaagcct
tettgtecat
gctggtteeg
agcagctgtyg
caccacggaa
agacccacag
cagcaggteoc
tacattttct
tgttacttge
cagctacagt
ctattggetg
gagctttttg
tttaaaacty
ccccagggtg
taaatgtgac
ttacctgaaa
aaccagaata

taacctttca

i e e A

gatgaacact
ttgetgcage
gaaatggaag
catacacagc
ttcagaacgce
ctecacegety
atagctggag
ctcttaggag
tcetgocttaa
gtttccacte
acactgcagg

ggggatgagyg

ccotgocatgy
accaccaceg
gacggtaccg
gaagccacag
ctteaacagg
gttgataaat
tgcegeatca
tgtgtacgee
gacagggatg
geccteccace
taccctgagg
gttegaggag
cgctteocacg
ttggocggatt
aagttagctt
gagttaggac
gtgaggacag
gaggcaaaag
caagaacgag
cgacatgttg
caaggacaag
cttcteoatge
tatagaggct

agagttattg

DS TR S S

ccactctget
agcaggtcaa
tectectectte
accaagacca
ctccacccga
ctaaggagga
ggggttecte
aagaagaage
cagccteagt
cagggtcage
cggacteagt

aggatatctt

acctgaatga
aagggectga
acaaccagta
gtattcttecce
cacatttatt
ttgtgttgag
aaggtgacat
ttttatetge
tgagggtcag
cggaatcttt
aacagtatgt
ccactgecat
tgggagattg
gcattocttt
gtacagetgt
tgcagctgat
agcttctgga
cagaaaactt
tgctcaataa
ccgeagcate
ctgatccagt
atgagacgca
ataacctact

cagcagttte

P S O Sty
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1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120

3180

2N AN



LeargaacLva
tcettctttee
tecactgagt
tectgaceetyg
gattttggece
ctctgaagaa

ggaccgggac

catttgtgce
ttctctaaca
aggagaacaa
tagacaatct
ctatcatctt
caaggtcacg
cttggatgtt
tgaagagatc
ttgtgttcaa
cttatcttec
gaggccagge
cgetgacgoa
gtttgatgte
gaaccgtgca
aaaagcttta
tttgetggeg
gtttattgge
agaggcaatc
ttcaaaacag
tggaaggaag
tgtattaaga
ggtggtgtca
tgtectgcag
agctgacatc
cettggagtyg
catgctttta
actgtggata
tattgttett
aattaatagg
acaaataaag
tettttagaa

t+tetatteore

darcacdccaa
actgeettec
gcetcagatg
ctetegteag
ggaaacttge
gaagccaace

ctggtgecca

cacgtectgy
aaccececett
gcatctgtac
gatacctcag
ccttecatacc
ctggatctte
ctttetecaga
ctaggatacc
caattgttga
aaccecagca
ttgtaccact
agectgagga
ctccagaaag
gataagaatg
daacagtaca
cagetggtta
tttgtattga
attccaaaca
atcattggaa
gcetgtgacac
ggaacaaata
atgttactga
cagtgccaca
atcctcccaa
ttaaatacat
cggagtatgt
tcogggaattc
tctegtatte
ttaagagatg
aatttgcecag
gacattgtta

macaaactacr

cecaccagage
cagtttgcat
agtctaggaa
cttggtteec
ttgcagecag
cagcagecac

tggtggagra

atgacgtgge
ctctaagtcec
cgttgagtec
gtectgttac
tcaaactgeca
agaacagcac
tactagagcet
tgaaatcatg
agactctcett
agtcacaagg
actgctteat
acatggtgea
tgtctaccca
ctattcataa
cgactacaac
agttacgggt
aacagtttga
tctttttett
ttcctaaaat
atgccatacc
aagctgatge
gactcatcca
aggagaatga
tgttagccaa
tatttgagat
tcgtcactcea
tggeceatttt
aggagctcetc
gggacagtac
aagaaacatt
caaaacagcet

acacactact

actcdcatii
ttggagttta
gagctgtace
attggatcte
tgctcceaaa
caagcaagag

getettetet

ggatgorygty
ggttggecact
gttgggatgg
tecagcocecate
tetectgagaa
gaggtctgge

cacctgetga

aagcriiygey
gtggagtgece
ccacaatgat
aagatgettt
gttecatggge
cagccctggg

aggtgattaa

tectggacce
catccgacga
caagaaaggce
aacaagtaaa
tgatgtcctyg
ggaaaagttt
ggccacactg
ctttagtega
tggcacaaac
ccgageacag
ggcccegtac
ggcggagcag
gttgaagaca
tcacattegt
atgtgtgcag
taattactgt
atacattgaa
cttggtatta
cattcagete
ggctctgeag
aggaaaagag
gtaccatcag
agacaagtgg
acagcagatg
tttggccect
aaacacaatg
gagggttctg
cttctctceg
ttcaacgcta
ttecaaggttt

gaaggtggaa

aatetoteoter

gcaat.aaagg
aaggggaagyg
agtgaggeca
tecteatcac
daagctacac
ggagggttte
caggacattg
gaaccaatga
ttggectece
cgecttgact
acccacttca
gagaacgaca
aacctcacga
ttgtttgaac
ttacagaage
cttcotggatt
gtgggccagt
ctatcttatyg
tgtgatggea
ceccatagtce
cttgaaacce
gtgttggaga
aagcgactgt
cacattgact
teetecctee
gagtcacgtga
atttoccagt
tatttaatct
gaagaacaca
ctattacaac
atgagtgagce

ateocacatet

cagecttgec
agaaagaacc
gtgcagette
tggggagttt
acgctaacta
tececgeteage
ggaagtgtgt
tggcaactgt
agtttgatgg
cctecagtgt
cocaggcecct
cotegggatyg
gtgtcacaaa
ctecttgttat
aggttttaga
cagatcaggt
tcagggaatc
aacgctatca
teatggecag
acgacctett
aaaaagaggt
tgttcattct
ctcgacagat
ctcatgaage
gtceggtaga
gcactgttca
caactgaaga
cctgtacagt
gtgaagggaa
tggttggtat
agcaacatac

taaaatetorer
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Scav
3300
3360
3420
3480
3540

3600

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460

5520



aatgttccgg
cagtttctac
ggccetggtyg
gtgggcagaa
toeccagatg
tagagaaata
ccatgactcc
tteccacgag
cggectgtte
gaagaaaact
gctgtatgtg
ccttgettgt
gttgocaatg
gagacaccaa
acttagtecce
ggaaacagtyg
caggtcagat
tatgaatgce
cctagggatyg
ggtgactctg
ccagocogag
ggatgctgca
ggtggtctec
gaaattcgtyg
getgagtctg
cctetggage
tgtgcacttc
aagaaggaca
acagaatcct
gcagtcggty

attgctaagg

tgtgecocceca
agcatteect
ctaccgecatc
cetecttggt

agaagacaca

rirbnant vea

ey g e Y P v g e ey ey -y

agaatcacag
accctggaca
ctgctctggt
gtgcagcaga
tetggagaag
gtacgaagag
gagcacttaa
cctecagtac
atccaggcaa
cttcagtget
gacaggette
cgecgggtag
gaagaactcoca
aggctctatt
tetectecag
agtccggaca
tetgeactge
ttcatgatga
agtgaaattt
gacaegtgtga
ctgeetgeag
ctgtatcagt
aaactgccca
gtggcaacce
gatctccagy
gtggtctect
atcctggagy
aataccccaa
aagtatatea
ttggecettgyg

aacatcatca

ctggtgtgga
gagatcoceyg
aacacactag
gtcectggtga
gagaggaccc

atrrant et oee

cagctgccac
gcttgaactt
gtcagatact
ccccgasaag
aggaggatte
gggctctcat
cgtggetceat
aggacttcat
ttcagteteg
tggaggggat
tgtgcaccec
aaatgcttet
acagaatcora
ccetgetgga
tctettecca
aagactggta
tggaaggtge
actcggagtt
ctggtggcca
gcggcaccgt
agecggegyc
ccetgeeeac
gtcatttgea
ttgaggcect
cagggctgga
ccacagagtt
ccgttgcagt
aagccatcag
ctgcagoctyg
gtcataaaag

tcagectgge

agcttggatyg gtcacccaaa

tggagttect
gctggaceag
cgeagececet

agatcaacgt

Fak aia s iaralalarsd

taggetgttce
gcgggctegt
gctgettgte
acacagtctyg
tgacttggea
tctettetgt
tgtaaatcac
cagtgccgtt
ttgtgaaaac
ccatcotcage
tttecegtgtg
ggctgcaaat
ggaatacctt
caggtttegt
ccegetggac
cgttecatett
agagetggtg
caacctaage
gaagagtgcc
gcagcagctc
ctactggage
tectggcecgg
cettectect
gteectggeat
ctgctgetge
tgtgacccac
gcagcctgga
cgaggaggag
tgagatggtyg
gaatagcgge

cecgectgeee

cgcagtgatg
tecatgatca
aaccacaccyg
tecagcacaa
gccaaacttg
gattatgtct
attcaagatc
cataggaact
cttteaacte
cagtcgggag
ctggctegea
ttacagagea
cagagoagog
ctetecacca
ggggatgggce
gtcaaatcec
aatcggatte
ctgctagcete
ctttttgaag
cctgetgtec
aagttgaatg
gcectggecac
gagaaagaga
ttgatccatyg
ctggecetge
gecetgetcec
gagcagcttc
gaggaagtag
gragaaatgg
gtgccggegt

cttgtcaaca

______________ g-—vgy

gctgtggegy
ccacccacec
actaccgcty
agttacttag
gaatgtgcaa
gtcagaacct
tgatcagccet
ctgotgecag
caaccatget
ctgtgcteac
tggtecgacat
gcatggccca
ggctogotea
tgcaagacte
acgtgtcact
agtgttggac
ctgetgaaga
catgcttaag
cagcccgtga
atcatgtctt
atctgtttgg
agtacctggt
aggacattgt
agcagatcce
agctgeetgg
tcatctactg
ttagtccaga
atccaaacac
tggagtetet
ttctecacgee

gctacacacg

ccgggagggy attttggeac

ccaggaaaag
tcgtactcag
cgtgatggag
cetggecgtyg

NarAammmarent

gaagtcttta
tttgaagaaa
caggaggaga
caggccatca

v anmcot et

aggagttcat
cttgggceac
goccaccaga

cetcactggt

+rvivarvesartea
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5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320

7380

7440
7500
7560
7620
7680

77AN



M ey g
goececggaac
cagagggatt
ccatcattta
cctecatcage
gagctacaaa
cctgagggag
gtcaccacce
ctgttcocgecag
gaggaccceg
gtteaccgag
gcaccctteca
tgcegtoctt
getecaggage
ggagtgcgac
cctetecaac
ggtcatgtgt
attttcagca
cccectcocatce
geteotecege
cageccgeac
ggagaaagtc
agtgattgtt
ttgtgaagee
ccaggacatc
gtteatggece

catggtcegg

catggccacyg
ggcgatecte
tttctgectg
ggccttecag
gacttgttta
gtgaggegge
cgagccaget
gtctetgeca
tecctggtggg
gtgggtgacc

ctettgeate

e L e

g s ey e
aagecteotga
gtggagcaag
tatcaggcat
cacgagaagc
ateggecagy
gaggaatggg
acgtctecag
tttttgcttyg
gecatcetga
agcaaccagt
gaagacgaga
gggatggaca
agccacctge
ctgetggacyg
ctgaaaggga
gccactgegt
tcaataatac
atttaccact
ctggatgcag
cgggccatgg
agtcegggta
gctatggage
agagtggtgg
atgaacaaag
accgtggtgt

gactgggtca

tggagcctct
ccacatgtca
gtcgcecacag
tetgtgottyg
cgaaatgtce
agctggggcee
tggtecctat
tgtggcagaa
gctgagectyg
aggtccttte

tgggccagaa

s oV

Sl e Y Y Y
aagctetega
agattcaagc
gggatcctgt
tgctgctaca
tgtccataca
acgaggaaga
tcaacteccag
agttgtacag
tcagtgaggt
ttgagetgat
tectegetca
aggcegtgge
ccagcagggt
acactgccaa
tecgeccactyg
tttacctecat
agatgtgtgg
gtgccctcag
aatcgetagt
cggetetaggg
gaacttcaga
gggtatctgt
ccaggatect
tcatcggaga
ataaggtgtt

tgetgtecet

cctgettett
tcagcaggat
acttctacag
aggtggttge
acaaggtcac
ggagcctttyg
gggcttoege
gtgctetttg
aggccttecca
tecetgatagt

gtcecteecte

P e

g
caccaggttt
aatggtttca
ccctteotetg
gatcaaccee
ctecgtgtygg
ggaggaggag
gaaacaccgyg
cegetggate
ggtcagatce
gtatgtgacg
gtacctggtg
ggagcctgte
tggagcecectyg
gcagctcate
cgtgaacatt
tgagaactat
ggtgatgctg
aggcctggag
caagctgagt
cctgatgeto
cectaatecet
tctttttgat
gecccagttt
gtttetgtea
toagactatg

cteocaactte

W g g
gggaggaage
aagagagaga
tcteoeggeta
gagcgggage
ctggggaaca
gcagacgece
gctggagttyg
ctgedgteca
cttetagtgg
ctgadagaac
cctgecacct
agccgecotge
cacggcgtae
ccggtcatca
cacagccage
cctctggacyg
tetggaagtyg
cgcctectge
gtggacagag
acctgecatgt
geagacoeeq
aggatcagga
ctagacgact
aaccageage

cacagcaceqg

acgcagaggg

Ly ey g
tgagcattat
atattgccac
ctacaggtge
tggggageat
gcatcacacc
ctgeacctte
acatceacte
gctcagecag
totcagactt
tgegaagggt
gcaaggcagce
tggagagcac
tatatgtget
gcgactatcet
agcacgtact
tagggccgga
aggagtccac
tetctgagca
tgaacgtgca
acacaggaaa
acagegagte
aaggctttcce
tettcccace
catacecceca
ggcagtcgta

ceeccggtege

tgtcagegeg
gggcaagctg
acaccagata
agccccagga
cacctgetga
gaagtctgeg
acatgcageg
tggcagtgge
gaaagcagga
cacctgetgg

ctgcaggctyg

O e el e Tl

tdcaccagec
gagcaggtgg
gaggaggagc
ageccatatc
gegecatggt
cecttgtgee
ggcggecagyg
caggcaggga
gcagctgtge
ttgttgccag

gotgttggeco

P e e

cgtgggtage
acgtgaacct
tegaccgeag
accggectget
gggagagact
ctgectecac
caacgtgagt
gtgtctgcag
tgcaccccat
gttgeagetg

cctetgetgt

O T
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[ RV)

7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240

9300

9360
9420
9480
9540
9600
9660
9720
9780
9840
9900

9960

1TNAIN



weLysayLay
ggtgtgcatg
ggctgggggt
aaatttaatt
agtatgtgaa
cceggecacg
ttocgttgta
agtgggcagy
acctgcagcce
cagcagecte
actgtgtcca
gectaggage
tgtcactgag
gcactgttag
ggtgacccct
ctgtcagage
gccecagagga
tgtaggagct
tgettectea

ggtcatgcce

tgtgcaggtyg
ggggagcage
gageccctec
acagaggect
aaaggggtcc
aaatcaccat
gccegetaga
cgccteocege
gatgttgttc
agocatteceo
acgacgtgat
tgtdaccecac
aaaatgactt
ataattttac
ggttettect
catccaggeg
gcgaagatgg

aaaatctgtg

aaygyrysuyL
ccacgcocccyg
gctagacace
atatcagtaa
tegcaaggec
cteeetetec
catgttectyg
tggccacage
cctectecta
cetgteacte
gagacatggg
tggctggeag
ctgtgtttty
‘tgacagagee
tttagtcagg
cgccactact
gecaagtcat
ggatttggga
gccetagagg

gtcgatgttt

ctgccttgag
tgagatgtgg
tectgagecage
ceocccageca
gatgtttgag
tcecgtattgyg
aggtttggga
ctecacegoa
ctggctagat
ttggaatgca
ctaaaccagt
ccccaaagac
cacceacgea
acacacacct
ggaagttgac
tgggacgtgy
tetccatate

gcaagcacce

yayuayysuo
tgtctggatg
cggcaccatt
agagattaat
tgtgetgeat
tgtagccact
tttatgcatt
aggactgagg
gggcacagac
agctgagaag
ccteoccacte
gtgttgggac
tctgagecte
cagcateccet
agagtgcaga
atccccagge
taaaatggaa
gctetgettyg
cgagecagge

tgggtattga

acccccaage
acttgtatgc
ctctgeccagy
ggaccaccte
gaggcectta
ttgggggcte
acgaggggaa
ggttatgtca
gtttacattt
tatcgetggg
ccttageaag
ctgeccetgtgt
tatacataaa
ctcaagacgg
tttecttaga
tcagggcagg
agctetetge

atcgtattat

Lyyyaasasy
cacagatgcc
ctocettete
tttaacgtaa
gcgacagegt
ggceatagecce
cacaaggtga
acaggcccce
gactgtegtt
geeageacte
ctgttcecttg
ctgctgetec
tctcggtcaa
tctgececeg
tetgtgetea
caggtccctg
gtggattctg
ccgactgget
aaggttggeg

atgtggtaag

YyLwlyyyLy
atggcetgtyg
tettttette
ctctttetat
ccggggtggt
toctgagcac
ctgggatgta
attatcctag
ctecacccac
cetggetgty
ctagccetgg
atggatgcat
cagcaaagct
ttccagetga
teggagactg
gaccagecte
gatggccggy
gtgagacgag
actgtcatgt

tggaggaaat

LELL LYY LYY
ctgggeocagt
tcaggattta
gccagtgtaa
ggacagggece
cagetgacat
gagaggegtt
gggtgaogete
cagtcaggga
agcagcctce
ggtggegtet
gccctaagag
tggtgtettg
catcttgcac
cadcadggec
ctgtttgeag
ctgectgetga
goaggggcte
ggcttggttt

gttggaactc
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FRVIVPRY
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100

11160

ttecacetgt
tgcccacata
cctgtatgag
gtectegtog
agggaagcta
ctgtttetea
agttctcaga
gcagctetga
gtaagaaata
ctcaacatag
gggctcagaa
getccggaga
gtatccatge
agatgeatgg
cecgecaggt
gcteatteat
agaagggagg

ccaaattttg

cectetecta
cgtgagggygy
gectttteeca
cggggcagea
ctgaattata
tectagettt
actgttgget
gacagcagta
acactgtgaa
agtttgtcett
cacccoegcte
tgaatatgag
atgtgcatat
cctectaagag
caagttagce
tgceccactag
aagactttat

ttgraaatgt

tgtggcaget
agctgaaagg
ccagectceecea
ggagcggtag
acacgtaaga
tteoctggaaa
gctecacace
tcacaggeca
tgtaaaacag
cetettgttt
tggcagtagg
cteattagta
agacacatct
tgecegtgte
gcgtgacgga
gateccactyg
catgttccta

gattaatttyg

11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11540
12000
12060
12120
12180

12240
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gttgtoaagt tttggggatg ggotgtgggg agattgettt tgttttcetyg ctggtaatat 12300
cgggaaagat tttaatgaaa ccagggtaga attgtttgge aatgcactga agegbtgttte 12360
tttccraaaa tgtgectcee ttecgetgeg ggcccagetg agtctatgta ggtgatgttt 12420
ccagctgecca agtgctcttt gttactgtcc accctcattt ctgccagege atgtgtcott 12480
tcaaggggaa aatgtgaage tgaaccccet ccagacacce agaatgtage atctgagaag 12540
gecetgtgee ctaaaggaca ccectcgecc ccatcttcat ggagggggte atttcagage 12600
ceteggagee aatgaacagce tcctcectcett ggagctgaga tgagccccac gtggagetcg 12660
ggacggatag tagacagcaa taactcggtyg tgtggoecgece tggcaggtgg aacttcactee 12720
cgttgegyggg tggagtgagg ttagttetgt gtgtctggtg ggtggagtea ggettotett 12780
gctacctgtg agcatccttc ccagcagaca tcctcatcgg getttgtcce tceccccegott 12840
cetecctetyg cggggaggac ccogggaccac agetgcotgge cagggtagace ttggagetgt 12900
cctecagagg ggtcacgtgt aggagtgaga agaaggaaga tcttgagage tgetgaggga 12960
cettggagag ctecaggatgg ctcagacgag gacactcoget tgeocogggecet gggectectg 13020
ggaaggaggg agctgctcag aatgecegecat gacaactgaa ggcaacctgg aaggttcagg 13080
ggccgeteott cecccatgtg cctgtcacge tctggtgcag teaaaggaac gecttceceet 13140
cagttgttte taagagcaga gtctcccget gecaatetggg tggtaactge cagecttgga 13200
ggatcgtgge caacgtggac ctgcctacgg agggtggget ctgacccaag tggggcctce 13260
ttgtccaggt ctcactgett tgcaccgtgg tcagagggac tgtcagctga gettgagete 13320
ccetggagec agcagggetg tgatgggega gteccggage cecacccaga cctgaatget 13380
tcetgagagea aagggaagga ctgacgagag atgtatattt aattttttaa ctgectgecaaa 13440
cattgtacat ccaaattaaa ggaaaaaaat ggaaaccatc a 13481
<210> 81

<211> 10636

<212> DNA

<213> Homo sapiens

<400> 81

gaggagagag cagagtatac cgcagacatc atttctacta cagtggcgga gecgtacagg 60
acctgtttca ctgcaggggg atccaaaaca agccecgtgg agcagcagcce agageaacag 120
cagccgceaag acattgttte tetcectetg ccccecctte cecacgeaac cecagatcea 180
tttacacttt acagttttac ctcacaaaaa ctactacaag caccaagcte cctgatggaa 240
aggagcatcg tgcatcaagt caccagggtg gtccattcaa getgcagatt tgtttgtcat 300
ccttgtacag caatctcocte ctccactgee actacaggga agtgecatcac atgtcageat 360
actggagcat agtgaaagag tctattttga agcttcaaac ttagtgetge tgcagaccag 420
gaacaagaga gaaagagtgg atttcagecct gcacggatgg tettgaaaca caaatggttt 480
ttggtctagg cgttttacac tgagattctce cactgeccace ctttctacte aagcaaaatc 540
ttegtgaaaa gatctgctge aaggaactga tagcttatgg ttcectccattg tgatgaaage 600
acatggtaca gttttccaaa gaaattagac cattttcectte gtgagaaaga aatcgacgtg 660
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ctgrturLtcCdat
aagagcecte
ggctacctgt
ccacggggag
tcecagtttate
gacggcgaaa
gcgagatcec
accaccgggt
gcgggaggea

tacacaaagc

cegtggecac
ccgtgeagta
gaacctatge
gtgcagtgge
attccactet
agcagcagca
agcagcagea
ggteoacacac
ccggecgeac
teecacacac
gcagcecactt
ccatccagge
cgtecteoage
agtccaggca
gggtecggge
tgcaacaggc
atttagggaa
cacacagtge
ctcaagcccce
gectgeocca
ctgacatgga
cagtgcectca
ccectggtcac
tgcagtcocgt
gctcecatecat
atttcatcca

ggattgaaga

agggrattTe
aggagcccteo
gaacagtacg
atgattececte
agactaaaat
aatgaaatcc
cgccaccage
ggagggcaca
tgggceggea

attgtccaca

cacgctgccet
cgetecaccetyg
cagcttecatc
cteggeegea
getggecaac
gcagecagcag
gcagcagcag
accageccag
cgectetect
gctcaccetyg
tgtecectogg
caaggaggtc
cgacctggge
cgtggtggte
ctetgtgatg
cactcatcgt
gectggecac
ttcagagcca
tgtcatcgge
gcacctggtyg
agegteggayg
cacgtteogte
ccaggccgce
ggecteceey
ccagttggee
gagtgcagag

cagccatagce

TCcacttLcucth
cagagcctgt
cagtgaatgt
atgaagagce
cagagccate
aaccaagagc
cggtectecyg
gcatggctee
gggacctegg

gggctggact

gccegegtacy
ccgcacacct
ccatcacage
ggggecaceca
atgggcagtc
cagcagcagc
cagcagecace
dagaacdcagt
ccggecatee
gggeeececet
gaggccacca
ctgaacggtg
ctgggeaagy
caccegagec
gtcctgecca
gaagcctcee
cggtectacg
ctaceggtyg
tacctgageg
atccccggea
gcagececgyg
acegaccgceee
tacccagceca
gcggeggete
aacggggagce
ataagcaacg

ccgggegtygy

grgaaaggaa
gggaagtctc
tecatccagag
tggatcocect
cagacagtga
ggagcaacga
aggagaaggc
cgggcaacec
tggagettgyg

actcccegee

ccacccegea
tecagttcat
tgatcceocee
ctecatecea
tgagcecagac
agcagcatca
tcagecagggce
acgtecacat
cogtecaccet
cecaggtegt
agaaagctga
agatggagaa
caggeggcaa
cctecagacta
acagcaacac
cttetaccet
cgctetcace
gactgccage
geccagcagea
cacagcacct
ccatagtcac
ttcccaageag
tggtgcagge
ccectacget
taaagaaggt
acctgaagat

ccgtgataca

gaaagaacac
catggtgaag
ctgetgttgy
acagaaatca
aacagtcace
atgcctgect
cegtaccetg
tggtggecgy
tttacaacag

cagegcteee

gocagggace
tgggtectece
aaccgccaac
gegeteecay
gacgggacac
gcatcagcag
teeggggete
ttacagttet
ccacceecac
catgcaatac
gagcagecgg
gagccggcgyg
gteggttect
cagcagtcgt
gecegeaget
caacgacaaa
ccacacggtc
cacggecttce
agcaatcacc
getecatcceg
gteatececece
cgagaacttc
ccagatccac
gcctecctac
ggaagactta
cgactccage

gttegeoegte

gectgagcece
tataggctga
cggattgtac
aatgtgactt
gtggaggggy
cccaagaage
cocagegaca
ggccacgggyg
ggaataggtt

aggtetgtece

ceggtgtece
caatacagtg
coccegtcacca
ctggaggeet
aaggctgage
cagcagcagc
atcacccegg
ccgaagaaca
cagacgatga
gccgacteeg
ctgeagcagyg
tacggggeec
cacccgtacyg
gatecttcgg
gacctggagg
agtggectge
attcagacca
tacgecaggga
tacgeccggca
gtecggcagea
cagtttgatyg
aaccctgagg
ctgectgtgg
ttcatgaaag
aaaacagaag
accgtagaga

ggggageace
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14y

840
900
9260
1020
1080
1140
1200

1260

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820

2880



gageccaggt
ggtcatectg
cagttgggga

agggccagec

cgggcageag
tgctctctga
teccteaccaa
cagagagccg
ctctaattcc
ggcagegtgg
tgtaggctaa
accttgteat
cgagtgtctg
gcatccecgg
agcagcecggy
gcaggggtge
tetettttte
tcagagcagt
gggcategeg
tttatatceca
cctatgggge
atttcatttc
agcccctget
gagcgaacac
gacttcacte
acgttgagtt
atggacaact
gattttgaag
attaccaage
ggaaaaaaca
ttecagectectyg
atgaatgtga
gaggcacttt
aaactgagag
aagatgaact

ttectgcagt

ataaatgtag

gttectttga

cagegttgaa gttttggtag agtatcettt ttttgtgttt ggacagggcet
ctgteceggag agaaccagcc agctctttga tttgecgtgt tecaaactcet
tgtetgecate tcgettacce tcaagaacct gaagaacgge tctgttaaaa

cgtggatcce gecagegtee tgetgaagea ctcaaaggec gacggectgg

acacaggtat
gaatggcgaa
aatagaaccc
caaactggag
tcaggaggtt
gggaaaggaa
aataacacag
tagagttaca
tcagtgagcg
ggaagaaagg
ggcgcetgact
agggttgcac
tetgectece
gtececteetgyg
gagacgcgte
acatatttta
ctgactgcac
tgctttttac
gteatggeca
ccacgectggt
ccaagaggta
tgcgaaatct
cgggtgoecac
atgagcatat
atcttggtct
aaaacaaaas
cagaattget
attatgaact
tcactttgat
aaaagggatg
tttaaagaac

ttttateccaa

caaaatttcet ttctaacctg cctaaactet aggeocatttt ataaggttat

aaattcattt tggtettttt accacatctg tcacaaaaag ccaggtctta

gcegageagg
ctgaagttte
agecaagcceyg
aagtcagaag
aagatttgca
acgtggctet
tatttacatg
gcaggtgtgt
ggcgggagga
aacggggctt
cccgetagtg
gcatgtgggg
tctgectcac
ggttcoccecacg
agatggcaga
caataaadagc
tgatatatat
tagtgcagcg
cacatggggt
ttetgtgeag
gatgcaaact
ttttogtcttt
tttttetttt
attactatct
ctcattcaac
aaactaagtt
gaagagcaag
agtatgtgac
gtctgagaat
gagaagagaa
cttgcogattt

taacattgtg

aaaacggaat
cagagaaaat
cggcaacgag
acgaaccacce
ttgaaggceyg
cccttateat
ttatcttett
cgcaggagac
agggcacagc
cacagtgect
tcaggagaaa
gtgcacagge
tctettgeta
tgcaaaatca
tttggaaagt
aacttttaat
tttttttaaa
atgtcaccag
aaggggggtt
tgttaggaaa
gceccettcagt
gaactctagt
tttcagattc
ttaagcattt
aagtactgta
gctttotttt
atattgaaag
aataaatgac
cagttcaagg
tactcatttt
gcacatattg

ggaaaggttt

caaccagggyg
gggattgect
gaagaggagy
tttgactett
gtctaatgta
ttgtatccag
aattttaggt
tggtgcatat
aggagcggtc
gcctteteta
agtccegtgy
getgtagegg
tcggeatgygy
acatcaggaa
taaccattta
tgtatagata
gagcaactgc
ggtgttgtgg
g9999tgggyg
accaatcagyg
gagagcaaca
actgtttata
cagtgtgaca
aaaaatactg
tctcacttta
tttcaacact
tttcaatgtyg
caccaagtac
catatgcaga
tgtccagtgt
agtttataac

gggggactga

agtgcacaga
gcagcgccet
tggteggege
cctaagecett
ggcaagtaga
attactgtac
ttetgttota
gettttteca
agggctccag
gcggcacaga
gaagggtcct
cgagtgaggg
cegggggggt
cecagettca
aaagaacatt
tatattteoce
cacatgcggg
tggacagygga
gagagggaga
ttattgeatt
gaagctette
gttcatgact
tgaggaatta
ttcacacttt
aactctttgg
gtaactacat
gtttaaaggg
tacctgacgg
gttggcagag
ttttcttttt
ttgtgtgata

acgagcataa
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2940
3000
3060

3120

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980

5040

5100

5160



gcgggetett
acatttatat
tgttatttte
gtacaaaccc
tatcatttgt
ggagaaattt
ttttetttta
ggtatcaacc
atgattttta
ctagaatagt
ctgggtggge
ctgttcagag
gttttgtttt
agactttgtt
caccttttgg
ggaaaacaca
aggtatagga
gettttttag
ttaaagetca
agcagggctg
atgctgagtg
asagagccag
tagtgaatgt
ccatgtagee
cteggggtet
cetgttgtagt
acdccacggte
gcaggagcect

accgcttctg

gettacaagg
cegtettttg
cgtttacaat
tattaataag
tgactgttec
gcagaggyggyg
gaaatccaaa

tegttttece

~ratt ot oo

agaaactcty
atgtgagcaa
agaatggett
agaaagggta
gggttttgaa
ttaaatatte
ccccattgaa
cacattttgg
taaacegttt
tecttgactt
tecattettge
aacttgetta
tetttttgtt
ctcattaata
cttacttcga
catggtttgg
attataaaat
catgtgcaat
tteocetttty
gagggaagga
ctggggcggy
ccaaggagac
ggagtgtgga
tggagtcaac
gtgtccttga
gtgtgegtte
accacteoecect
cctgtttgea

tgtagcaaac

atcageccatg
ttcectttettt
ggaacacaat
daaccaacaa
ttagaatgtt
gagggaggga
ttgaatttte

taactcacce

mEtrreeaatbor

agaattttcet
gatttttttt
ttttttttot
tttcatagtt
tgecatcttta
ttacttggat
aatagtactt
ctgtctagta
tcetggggtgt
tcetcgaatt
agtcatactg
atcttccata
ttttagecett
tcactattta
gtattgaatt
agcaatagga
aattggttct
actttctgtg
getttttcet
gccaggaggyg
gagcettecag
ccgggggagyg
gaggaaggag
cecattttcea
gacttggagc
tgagegtgtt
tgtggcaget
gacgttggeg

attaacgatg

tcagattcat
aaadcaattac
attcaaaatc
tttaaacctt
aagtgcttta
ggctgcecaact
tettegttte
ttecatttaca
accaaaaaca
tcattacccet
cttatttagt
tattetgete
tgatggtaag
caactcatgt
gactggatcc
acatcatcat
ttctaaacac
ccaatagagt
tgtttggttg
agagagcctce
gagcccegtg
aaccgcagtyg
gcagattcat
cggtetttte
cctgectetg
ggccagtgge
ttotetteaa
ggccecgagyg

acaggggtag

tgagagagtt
tttattattyg
aaatcgagat
tcattcccag
aaaaaaagtt
aaactgaaca
acaaattaaa
tttagggttc
tttgaatagg
ctcagecatge
gotgtatttt
agggcacttg
aggaatacgg
ggactecagaa
actaaaccaa
aatttttgtg
ttgtccecatt
ctgaccagtg
atctteccea
ceacctttec
cgtectgecge
teccctgtcea
ttetaagacy
tgcaagtggg
agcctggacyg
tgtggagggy
ataggaagaa
ctccocagage

aaattcttcg

ttccataaag
ttgttattaa
ttaatgtttg
agatccgaaa
ttataagtag
aatacctgac
aaaaaaatct
accaggacta
tttagaatag
ttgcagagag
ttaaacgttt
caattattag
gctgecacat
aaacacacac
cactaagatg
gttctattte
tcattctctt
tgctatatag
ttetggecag
cctgetgegg
cacgttgecag
ccacacggaa
cactctggag
caggeccecta
ggaagtgtgg
accacctgee
cgcacagagyg
agcctctgte

gtgccgttca

tgecectetgta ctatgtecac tttgeaatat

cctgttttee
caccaagaaa
acaagaacct
taacttaaga
tacagagatg
atttggactt

agtttagttt

Efar Talalal ol Y

atttttaaac
ttagtcaggg
ctetttetag
attatttcag
gatgccactt
tcaggataat

gggatgattt

ekttt bk

tagtaacagce
cgaaaagaaa
ggatttctaa
tttgtectggg
acctecagate
tttctatgtt

gatttctgtt

+ arvrrtoract e

ttaccgacag
aggcettttg
aaaataatac
atatataaaa
ccacactggg
ttttaaagtyg
ggtcaacttt
gttgttgate

+ort ek
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5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840

6900

6960
7020
7080
7140
7200
7260
7320

7380

T7AAN



tttcceoecca
ctttcacace
aagcagcact
ctgcatcttyg
aagatgaaca
tgaaatatgt
tttttaagga
ctttcataga
tatgggtgag
gteoatggcta
aaccctttge
tteggtttcet
cgtggaggec
agaacacatce
ctattgtgtt
gaaactccaa
cctegettea
gtgggaattt
agcactcact
gtcgaaatga
ctttgtttgt
agaaatttgt

gtaaaagget

ctgagggagg
gtacttetct
cagagatgat
ttgaacacga
gggacaaaaa
gtaaaaacat
ttaatataaa
aaatcaagcce
attcttaaat
aactttcotecc
cttgcataca
tatacaataa
tetteocactg

ctgtotggat

gy by
ccaggaagtg
tetttcetcag
ttgactgetc
tggattactc
gtagctccta
tgccaaaatt
aacgattgac
gagaaaaatc
gaagcagagce
ctgtttecatg
acttcaattt
tcagtggtga
tttgetteca
aagtaataaa
gggttggttt
acaacttgca
aatacgttac
ttttttaaat
ttgaggagta
ttcattcagt
aaaaaaaaaa
catgteotaaa

cttaaactat

ggaactceggt
gagectccett
gtttgacatt
agtgtttgta
aaaaaattat
gatttcaatg
gaggccagaa
ggacagtgga
tcagaatctc
tgtgtaatgg
aatggttcaa
caacaatctc
cagatacatt

ggccaatgag

SOV
geagecatcec
ggacggggca
tggagtaggyg
cttagatacc
gtaatcataa
tatttttgtt
aatacccettt
tccaatgctt
tctcggtace
aaccacaagc
gcaccaggtg
tgtgaaagga
catttgtttt
tatacagaga
cctctetttt
cacctctact
cttactgatg
gtacacctga
caggtaatgt
gtttgaaaga
aagcagagaa
tgatcagatt

acctatgett

attctgcgat
cttagtctaa
ttcagcactt
acaagggate
ttcaccttet
taaatgecte
taaatacgga
aactggacag
gtcceoccteea
cgggagggaa
ctgtattaaa
taagaatttc
ggaggcttca

cctgtetect

LYt L LUy
tecettotece
ggtgtgtyty
ttgtacaatt
gcatagattg
aatccactct
gttgtagete
aacatctgtg
ttgaagacac
gaaggccggg
agcoctcaacag
aaaacaggygc
gagaattaca
taacccagaa
atatactttt
ccacggacag
ccggagetga
ataggatctt
tttgagaage
tttaaaaaat
tatggctetyg
gggttgaaag
togtatggtta

attgttattt

LUy YLy Uy Ly
ctaaagggac
tggtacactg
tcaaggaatg
caatataatg
ttgcacagtt
tggattttgt
actactaagg
taataccgtg
cttecttgage
actggtatgt
cagcagacte
cttttttttt
tttctgaaat
ttataaagca
tgttgtgttt
gatttctttt
ttottgtage
tgaagaaaac
tgcacaaaag
ttgaaacaat
ttacatgttt
tggeotggaa

ttgttacata

G Y Y
tectgeggaac
acgtgtccag
tttggattte
ctgcatgtta
tgatctttac
tttgttttgt
aaacctattt
ctatttcaga
tgtgttggtt
tgecttetga
catggcccaa
ttttaagtgg
agagaattta
catgecatctg
ctggcatagg
acatagatga
actatacctt
aaaattttga
aaaaatgaat
gagtttcata
ttttgtatat
gaattactac

tageccotegt

ttgagaatac
actcttaage
cetgttecta
caggetaceca
ttcoeccecac
attttatttt
gecatcattete
ctgtggggat
ttctecgttga
caccggette
attaagtgca
cataactttt
cccacgtttt

tttctgtgge

tgttcattec
cattgcaact
taaacccaaa
atcaaacagg
acctcattta
agttttattt
agaatagtat
attaagcacc
aggcaactgt
agtttttecat
tttggecaat
cttatctgaa
cttteocettt

caatctgaag

tatgetgaaa
totttttett
gaatataatc
actcattatg
aatgggggga
tgatttttat
tactgtecaa
cccacttaca
tctggtaget
gtccccatga
aggtagtatc
aggactcaag
agtttgtttg

gecttegttg
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v

7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760

8820

8880
8940
9000
9060
9120
9180
9240
2300
9360
9420
9480
9540
9600

9660



gaagtgttgt
ttaggtgaca
ggttttetet
gtaaatcctt
gcectttttg
ttagtgtcag
attagacagt
gtactactgg
gaaaacagac
gagaactagyg
ataatagtta
ctgtaattce
tggaagaatt
totgtttatt
aattatttea
aataaattgt

aacagtgcca

<210> 82

<211> 4712
<212> DNA

ttacagtaat
ctagctcaag
ggttettaca
tagttagtge
gcggggttte
ccgaaaggag
ctteocatttee
atgttttaat
accagaactt
gaaggaatga
agagetttta
agtgtaaaat
catattctat
gaattttatyg
ttattataat
ctgtatacca

attgea

<213> Homo sapiens

<400> 82

acceccgaga
gocacctcac
caccteeget
gcectectcogga
gggtggceget
cecgggaccgt
cagagctcge
ttteggeceg
ctecttctec
ctcggegeee
tgtececegee
cagcagcage
cagoagecge
tegoccgecg
acctectegy

aacagtaaca

aagcaaccca
gttetgette
cccacccgge
gtceccgeggt
cgcteccageyg
atccoctcoge
ctceckeege
gcteceggeg
cectegecag
gegegteece
cggecgtgcga
agcagcagca
cgcecgegge
cegogectte
tggtegegge

aaggactgcc

ccttaccaag
ctgttgtett
ggaaccacct
atttgaactt
ctcatctcce
gtttcaagat
agecagtgga
atcagatcat
gggttgaggg
tgttttgeac
ttgtgacagg
attgtacttg
tttctaatcg
gtccetttet
aaaacaatgt

gtacaagttt

gegogoegeo
cgtetgacce
gccteggege
ggccaccgag
gecggegegyg
cgeccctoco
ctcagactgt
getecttggt
ccegggeges
gcecgegttee
gceggtgtat
gcagcagcag
tgccaatgte
gecgtecteg
gacctecgge

tcagtctacg

ataacatact
cagagcagtt
actctttcag
gatacctgtyg
cagcctgaac
agtcctgtca
gtectggete
tacccaccat
cactaccaga
cttattgaaa
agaacttttt
cactagettt
tggtgtgtet
ttgatggtge
ttgattcaaa

attgtttcag

cgetectoac
cteegactte
gecegeecte
tctegecget
cggagcggge
acgeocggeo
tttggtagea
cteggeggge
ccteecggecy
ggcgtctect
gggccccetca
cagcagcaac
cgcaageccg
tecteggtet
ggcegggagge

atttettttg

gtcctecaga
accaagaagc
ttttetggee
cattcagttc
tgctcaactc
gtatttgtgg
cagagccatc
atgcctecea
ctgacatggc
agaaaatttt
tccatatgeg
tttaaacaaa
atttgtagga
ttgcaggttt
atttgaacaa

tatactcgta

gtgtecectec
cggtaaagag
cgatgegete
tcgeecgeage
9999cggrgy
acggococcce
acggcaacgg
ctaecegoce
cgccaacccyg
tggcgegeece
ceatgtcget
agcagcagca
gcggcagegy
cctegtecte

ccggcetggy

atggaatcta

ataccaagta
teggtgeaca
caggagtggg
tgtgaatact
taaacccaaa
tgaccttcag
tetgagacte
caggccaagg
cagtacagag
aagtgcatac
tgecatactcet
tattaaaaaa
tacactecgag
tctaggtaga
aattgtttta

ctaataaaat

eggceceeggyg
tccctateceg
agcggecgca
caggtggcec
tggcgcggec
tcecteoecgg
eggcggegeyg
cttegtegte
cgcecteoceg
ggctcececgge
gaagccccag
gcagcagcag
ccttetageg
ggccacggcet
cagaggtcga

tgcaaatatg
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J1£0
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620

10636

60
120
180
240
300
360

420

540
600
660

720

840
900

960



aggatggttc
ggaggtatat
gccgeacatg
agtattttgt
tatgcaaaaa
aaagagaagg
gctttggaza
gaaaattatg
gaaagagata
gaaattgagt
gaggaagaaa

aacactaggg

ggaagtggga
agatccactt
aatggaggtg
taccagtcag
aggeccecect
cetgtctcta
geccagegac
ctagaatttg
agtccctegg
actcatagac
cttgoettete
gcatcteeta
aaagattcca
aaacccaatg
gtttetgaac
cagccaagtt
aaatcaagag
aatagcagca
tecaatactta
actteccagee
gagcaagtta
tcteagccaa
tctatggtgg
aatatgatgt

acgeccatge

DK/EP 2841578 T3

atatacttac atcagttgtt ggcetccaaat gtgaagtaca agtgaaaaat 1020
atgaaggagt ttttaaaact tacagteccga agtgtgattt ggtacttgat 1080
agaaaagtac agaatccagt tcggggecga aacgtgaaga aataatggag 1140
tcaaatgttc agactttgtt gtggtacagt ttaaagatat ggactccagt 1200
gagatgettt tactgactct getatcagtg ctaaagtgaa tggecgaacac 1260
acctggagce ctgggatgca ggtgaactca cagccaatga ggaacttgag 1320
atgacgtate taatggatgg gatcccaatg atatgttteg atataatgaa 1380
gtgtagtgte tacgtatgat agcagtttat cttegtatac agtgcectta 1440
actcagaaga atttttaaaa cgggaagcaa gggcaaacca gttagcagaa 1500
caagtgcecca gtacaaagct cgagtggocec tggaaaatga tgataggagt 1560
aatacacagc agttcagaga aattccagtg aacgtgaggg gcacagcata 1620
aaaataaata tattecctcct ggacaaagaa atagagaagt catatcctgg 1680
gacagaattc accgcgtatg ggccagcctg gatcgggectc catgcoccatca 1740
ctcacacttc agatttcaac ccgaattotg gttcagacca aagagtagtt 1800
ttecectggec ategecttge ccatctectt ccteckegecde acetteotege 1860
gteecaacte totteocaccet cgggcagoeca ccectacacyg geegeectee 1920
cgcggecate cagaccecceg tctcaccect ctgetcatgg ttetecaget 1980
ctatgcctaa acgcatgtct tcagaaggge ctccaaggat gtccccaaag 2040
atcctcgaaa tcacagagtt tctgctggga ggggttecat atccagtgge 2100
tatcccacaa cccacccagt gaagcagcta ctecctccagt agcaaggacco 2160
ggggaacgtyg gtcatcagtg gtcagtgggg ttccaagatt atcccctaaa 2220
ccaggtctcoo cagacagaac agtattggaa atacccccag tgggcocagtt 2280
accaagctgg tattattcoca actgaagetg ttgedatgece tattccaget 2340
cgcctgetag tectgeatcecg aacagagetg ttaccccette tagtgagget 2400
ggcttcaaga tcagaggcag aactctcecty cagggaataa agaaaatatt 2460
aaacatcacc tagcettctca aaagctgaaa acaaaggtat atcaccagtt 2520
atagaaaaca gattgatgat ttaaagaaat ttaagaatga ttttaggtta 2580
ctacttctga atctatggat caactactaa acaaaaatag agagggagaa 2640
atttgatcaa agacaaaatt gaaccaagtg ctaaggattc tttcattgaa 2700
gcaactgtac cagtggcagc agcaagccga atagccccag catttccect 2760
gtaacacgga gcacaagagg ggacctgagg tcacttecceca aggggttcag 2820
cagcatgtaa acaagagaaa gacgataagg aagagaagaa agacgcagct 2880
ggaaatcaac attgaatccc aatgcaaagg agttcaaccce acgttcctte 2940
agccttctac taccceaact tcacctcegge ctcaagcaca acctagccca 3000
gtcatcaaca gccaactcca gtttatactc agcctgtttg ttttgcacca 3060
atccagtcce agtgagccca ggcgtgcaac ctttatacce aatacctatg 3120
cagtgaatca agccaagaca tatagagcag taccaaatat gcceccaacag 3180



cggcaagace
attgcagcea
ccaaatcage
agtcectgtaa
ttagtatctt
tgtcccaaat

ggctcocattyg

cctcagectt
gcacccagtc
ccacagcage
cctgectecea
acgatecatc
ccteaggete
atgctaatga
cageccatte
gacdadceaca
ctcectteta
ttttaaaata
cagtggaaga
ccatatgctg
tttatttttt
agtgattctt
geecttttac
tatttataaa
agggaaaaac

taaaaaaagt

<210> 83

<211> 6923
<212> DNA

<213> Homo sapiens

<400> 83
gagaggggca

caaataaaca
tgectgaata
catcagctgg
tatcgcacgt

caggttataa
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agcatcatca gagtgccatg atgcacccag cgtcagoagc gggcccaccg 3240

ccccaccage ttactecacyg caatatgttg cctacagtece tcageagttce 3300

cecttgttoa goatgtgeca cattatcagt ctcagecatee toatgtctat 3360

tacagggtaa tgctagaatg atggcaccac caacacacgce ccagcctggt 3420

cttcagcaac tcagtacggg getcatgage agacgcatge gatgtatgeca 3480

taccatacaa caaggagaca agcccttcott tctactttge catttecacg 3540

cteoagcagta tgogeacocet aacgctaceocoe tgoacdcoaca tactccacad 3600

cagcetaccece cactggacag cagcaaagec aacatggtgg aagtcatcect 3660
ctgttcagca ccatcagecac caggceccgece aggcetctcoca tctggecagt 3720
agtcagccat ttaccacgeg gggettgege cadcteccace ctecatgaca 3780
acacgecagte gccacagaat agtttcccag cagcacaaca gactgtettt 3840
cttetecacgt tcagecggeyg tataccaacce caccccacat ggoccacgta 3900
atgtacagtc aggaatggtt ccttctcatce caactgccca tgcgccaatg 3960
cgacacagec acecggeggt ccccaggcocg ccectcgeckca aagtgcacta 4020
cagtctecgac aacagcgeat ttecccctata tgacgcacce ttcagtacaa 4080
aacagcagtt gtaaggctge cetggaggaa ccgaaaggoc aaatteodete 4140
ctgettcectac caactggaag cacagaaaac tagaatttca tttattttgt 4200
tatatgttga tttcttgtaa catccaatag gaatgctaac agttcacttg 4260
tacttggacc gagtagagge atttaggaac ttgggggcta ttecataatt 4320
tttecagagtc ccgeaggtac cccagetctg cttgecgaaa ctggaagtta 4380
aataaccett gaaagtcatg aacacatcag ctagcaaaag aagtaacaag 4440
getgetatta ctgetaaaaa aaaaaaaaaa aaaaaatcaa gacttggaac 4500
taaacttgac aaagtttcag taaattectta cecgtcaaact gacggattat 4560
teadgtttga tgaggtgatc actgtctaca gtggttcaac ttttaagtta 4620
ttttactttyg tagataatat aaaataaaaa cttaaaaaaa atttaaaaaa 4680
tttaaaaact gaaaaaaaaa aa 4712
gggggeggag ctggaggggg tggtteggeg tgggggccgt tggctccaga 60
tggagtccat cttccacgag aaacaagaag gctcactttg tgctcaacat 120
acttattgca aggagaatat tttagecctg tggaattatce ctcaattgcea 180
atgaggagga gaggatgaga atggcagaag gaggagttac tagtgaagat 240
ttttacageca geccttcectgga aatatggatg acagtggttt tttctcetatt 300
geaatgecett gaaagtttgg ggtttagaac taatccectgtt caacagtcca 360



gagtatcaga
gaacactggt

acgggtccag

gaaggttatt
ctgecagatga
caactaaaag
ggctcaggaa
caagaaattg
caaggtagtt
tcagaagagc
cagcagcagc
aggccageca
gacatgottce
gaaggaaaaa
ctgtgtgatt
cttttagegg
aaataatgat
agttttctaa
gggcattttt
catatagttt
getttcattt
tgataatagt
tecagtgttt
attttceoeac
tacgatggga
aagtacttga
tttatgaatg
tgegecttat
gcaagtctec
aaatttggee
ttgtgttcte
gtatagcttyg
ttaaatttat

gtcacagtac

taattgagat
accatgtcte

cttttgaage

ggctcaggat
ttacagttag

aattaatatc

ctatatttgt
ttagggtcecca
agcaaagagt
tgttagacga
acatggaaga
ccagaaacat
ttcggaagag
agcagcagca
ccagttcagg
aggcagctgt
aataatacct
acagcatagg
tttgecaaaca
cttccaaata
atgtttcettt
cttggatctt
gttttetttt
cttattaace
adtggttcta
tettgtgttg
aattetttty
tcattattte
gaataaatga
tcttttcact
tttttecettt
ttetgttaga
ttcaatttta
tttacagttg
tcaaagatgy
actgtgattt

ttagtggatc

cgatcctata aatgaaagat catttatatg caattataag
aaaattagga aaacagtggt ttaacttgaa ttcteteottg

agatacatat cttgcacttt tcttggctea attacaacag

cgttaagggt
acagatgceat
ccataaaaca
agatgaggag
tgaggaagca
atctcaagat
acgagaagec
gcagggggac
agcacttggg
gaccatgtet
ttaaaaaata
gtccactttg
aaatgatggg
ttageccaaag
ttettttttg
tttgecagact
tctgtettgt
aaattaacct
gaaggatgaa
ttttectotga
aaagatggta
atgactggtg
gcatttttta
tatatcaaaa
cttctececaat
agactaaaca
atagcagttt
agtcatggaa
tgatctggaa
gacacttgca

tataaataag

gatctgeccag attgcgaage tgaccaacte

cgaccaaaac
gacctggaac
gatttgcaga
gatatcagea
atgacacaga
tactttgaaa
ctatcaggac
agtgatctag
ttagaaactg
atttagatat
gtaatgtgtc
aaagtggaac
aggcattcag
agtgtgceaat
agctaattag
aggtaagttg
ttcaggaaag
cagttctcec
tcacaacttt
atcttttcetyg
cgttcctaaa
aaatgtgtga
ccttacaget
tgagaaaact
tacgtacceca
tattttattt
tgtaggtgte
catgaaaata
tcatgtttag

aaagtccata

ttattggaga
gagtgttaga
gggctetgge
gggcetattea
catcaggtac
aacagcagca
agagttcaca
gtgatgctat
tcagaaatga
tecatacttte
aaagagatga
aatgogtcegg
caattaaaga
atgtaacatg
ctetegectce
gctcacatca
tatctctact
ttcaactgta
tetgetacet
aggtttageg
ctetgaaatc
gcatgtgett
ttgttgcaac
aggagaagca
ccatgaatgt
ttteteetat
tgcttcacat
atttactaat
atagcttaag

gttttgataa

agaattageca
agcaaatgat
actaagtege
gcetaagtatg
aaatcttact
aaagcagcaa
teocatgtgaa
gagtgaagaa
tttgaaaaca
caacattate
ggaaataaga
ttgtaggact
catttaaaat
tctaaagtta
aggecttttte
tgtaatagtg
ttectgatgt
taccgtgtge
ggttttcatt
ttttaageceoe
agcettgeac
taeccagatge
ccecttottec
tagtatgcag
atgatacatg
gactggaget
cttttagtag
gaaaatatgt
aacaatggaa

atattctctt

gtacagagag tttcttgectg ggtcaatagg atagtatcat tttggtgaaa

tgaaattgat gttttagttt cagtgttcece tatcccteat tcotccatcte

tcttttgaat gttgaattgt tcataagcta aaatccaaga aatttcaget

DK/EP 2841578 T3

420
480

540

600

660

720

780

840

9200

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340

2400

2460
2520

2580



gacaactteg
tatcagggaa
atatctttta
attattttgt
aaaatctaaa
ctgcaaggga
agactgaaca
ttcattacct
ctacctaata
taaagttcat
ttcetagaga
cecaggetgyg
agcaattete
cggcagattt
cgaactcetg
catgagccac
atgegtttga
agaagcacta
ttccatttct
aaaaaagtta
aacecacctge
tattaaagat
tattggtatc
gatgctagta
ttaatgagta
atctatgttt
tgctgcaggt
ttatttaagyg

atgatgccaa

actaccagta
gagcctaaat
ggeggctgygg
ggatcacgag
taaaaactac
agtctgaggce
tgccactgta
tcatgctagt

aaaaatagat

aaaattataa
agttttttga
tttatgatta
gccaatcagt
gtttetttta
tgttggagtt
tttatgttaa
tttteccattyg
taaaaatgag
atatacccta
gtttttottt
agggceagtgg
ctgoctcocaga
ttgtattttt
acctcaggtyg
tgegectgge
atgtgtttgt
gtgaactgtc
taattgattg
aaaattattc
aagaaagtca
ttccattttyg
atttttetaa
gaagtttaag
atttatgttt
tttacggtaa
aaactctata
tggtgetttt

agtaaatgag

gtccatattg tttaatatta

cacattttga
cgtggtaget
gtegggagtt
aaaaattagc
aggagaattg
ctccagactg
gccaagaget

tcagtgcata

tatggtatat
tctaggattt
taaaataget
tttctgaagt
atagttaaaa
tagtactact
ttattaccag
aaaagttaca
aaaaccaata
gttaaagcac
ttgtttttgt
catgatcteg
ctccagagta
ggtagagacg
atccgectge
cagctagaga
gtagtttgtt
atcttggtgg
gccagtatga
aaagectatag
ggaacaacta
ttttactaat
tgtataattt
cettggaaat
ttaaaattca
tcatgtaaat
ctaggatctt
tttttttgte

gaaaaaaact

ttgtctgaat
cacgcctgta
cgagaccagc
tgggegeggt
cttgaaccct
ggcgacagag
actaaattcet

atcaaaatat

tgcecctectg
attgctaact
ttttcttega
ttcccttaca
atgtttcaga
ccctcaagat
tgtgtttgtc
ttaaactttt
tgcattttaa
ttaagaaaat
ttttttttga
gctecactaca
getgggatta
cggtttcatc
cttggcctee
gtttttaaag
gtgaaattgt
ggttggetta
aaagatgcca
tttatacatce
aattcacaag
tgggaacatce
gtattactgg
accactttca
gaatagttaa
atttcagtaa
ggccaaataa
cttaaaactt

caaaaccagt

agttgaataa aataaatttt

gtgtgtgget
aactgaaaag
tataacagat
caaaaggata
agaattataa
ttaaaaagct
atattttcca
catacacttg
agttttaact
atggcatgtt
gacggagtct
acttccacct
caggogeaca
atgtttggee
caaagtgttyg
cagagctgag
tacatttage
aatttaattg
gtgcaagtaa
aggtactgcce
aactgtcetg
ttaatgttta
gatcaagtat
tattttecaga
tctectgatat
tataaactgt
tttacaatte
gatttttett

tgagtatcat

gcacacattt
agaagaaaaa
tttttaagtc
gotttatttt
aactttaaaa
aaatatttta
tggatatttyg
aattgatgag
ttagagttta
tgacttttag
tgctatgtcet
ccegggttca
ccaccacacce
aggctggtcet
ggattacagg
cacacactgg
aggcagatcc
actgtttaga
ccatagtatc
atttactgta
ctaagaagtg
atatttaaac
gtacagtggt
tgtcatggat
aaaaccatca
ttgaaaaggce
acagaatatt
aactttattce

tgcagacaaa

atttcagtca

ttttgatact
atcccageat
ttggccaaaa
ggcaggtgece
ggcgacagag
tgagactctyg
taaaaceggce

gataatttta

atttttaaaa
tttgggaggc
tggtgaaacc
tgtaatccca
gatgcagtga
tcotcaaaaaa
cecattggace

aaatcttaag

tcatgctagt
cgaagtgggt
ccatctgtac
gctacctggg
gccaagatgg
aaaaaaaaaa
tgtacagata

tagaaaaata
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aatcttgatg
gggtgcagtg
ttcaggceag
atacaaaaat
agaatcgcat
cagectgece
tatatgtgtg
tegggggcag
acctgaagtce
aaatacaaaa
ctgaggcagg
cattgcacte
ttttaatccg
tetttttttt
acgatgttgg
teceeaagtac
agtagagacg
cctgecttgg
gacactgttt
gaccctaatt
tatttttecat

tttttgettt

tttktgttet
ttttgatttt
ctggcatttt
ttaatagcat
attagtaaaa
atagttcaag
acatacattt
tttaaaaatt
aaaagcattg
ccageecctge
cacaggectt
gattectgttg
taaagataat

<210> 84
<211> 8646

ttttaaatte
gctcacgecct
gagttcaaga
tagecgggeg
gagcctagga
aacagagtga
tatatatata
tggetcacge
cggagtttga
cttaagccag
agaategttt
tagcctggge
gaaacgaaga
tttttetgag
ctcactgcaa
ctgggattac
ggcttttace
cctcecaaag
tcaaagtgaa
aagaactace
attcaaaata

aaaaaatgac

aatttgettt
gttttttaat
aagaattagt
atcaaaaadc
tataaatgga
gaatgtttte
ttaaatgtga
actgttctgt
ttgtttggee
agcecttetg
cetgtotggt
ttagtgtgga

gtttgetttt

ttacgaggat
gtaatceccag
ccagtetggg
tggttgeaca
ggcagaggtt
gacactgttt
tgtatatata
ctgtaatcce
gaccagectg
gtatggtgge
aaacccagga
aacaagagta
ggcgttggge
acggagtcta
cctecaccete
aggcacctge
atgttaggct
tgetgggatt
ttgtttgttg
agattggatc
aaaactttet

ctggectttgt

catgagtgaa
ttgaagaaaa
gctaataacg
attttaagce
tattcectgat
tgaatttttt
ttatctaatt
dtaaatattt
atgatacaag
tgtgtgctee
cgttagaaaa
tgttcaatga

cta

tcaatagtta
cagttctgga
caacatggtg
cacttgtaat
gcagagtgee
ctgaaaaaaa
tatgacttce
aacactttgg
gccaacatgyg
gggcacctgt

ggtggaggtt

aaactccate
cgctatttte
gectetgetge
ctgggttcaa
cactacacct
ggtctcaaac
acaggtgcag
tatcgagtec
aactaatcat
tttatttetg

atttttttag

gattattgac
totttgetat
taacttctaa
tgtggattca
gcatttagga
taatgctttt
tttacaacac
gaaattcaag
tgcactgtgg
ctegttaagt
geegggette

gttgtatttt

atattgatga
ggctgaggtg
aaacctegtt
ceecagetact
aagggctcac
aaaatatata
tattaaaaac
gaggctgagy
tgaaacccca
aatcccagtt
gcagtgagct
ttaaaggttt
tttttettte
ccaggctgga
gegattctee
ggcgaatatt
teetgaccte
gccaccacac
ttaagtatgg
gtcagcaatg
gecactttat

tcttaaacat

atcecgttggta
tattattttt
atttgtegta
tagacaaagc
agctctcaat
tttttttttg
tgggctatta
tacagaaaat
cagtgeceget
tecatttgetg
caaageactyg

aaatatcaaa

teteoocgget
ggcgaatcac
tctactaaaa
caggaggcta
cactgcatte
tatatatata
tttatececcag
caggtggate
tctctactaa
acttgggagg
gagatcgtge
gtttgttttt
tttetttett
gtacaatgac
tgeectcagee
tgtttttttt
aggtgatctg
ccggecttgy
atatatatgt
taaataactt
aaccagcate

aataaazaata

aattcoctagaa
tccaagtggt
attggcatgt
aatgagaaac
tgtectcttge
aaagaggaaa
ggaataactt
atctgaaaca
tgctecaggac
ttattacaca
ttgaacacag

gattattaaa
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<212> DNA

<213> Homo sapiens

<400> 84
gatgtcacga

gaggcgecga
tecagecgece
ggegtettec
cocgettegg
gggtggtegt
ccggggegea
acaaccccat
gcgaagacaa
atatgatttt
ctgatgatga
gaattttttg
geteoectactt
tggcgacagt

cgctcaaget

cgatgatcece
tcatagggtt
atgacattca
ccaatgggac
acaacatcct
atctcetcta
cectcatcat
agtttgccaa
aacaacagat
tgatcctege
ggagaaccac
agctggotga
agctggagaa
gcatggtcaa
tgtgtgttge
cagaattcat
ggacgcggec
gecatcttcga
tacgagecoct

acctaatcat

getgetatee ceggctegge ccgggcagee geattetgag ceccecgacee
gocgeegeeg cecgatggge tgggecgtgg agegtctecyg cagtegtage
gegeteccag ceccggcage ctcagecatca geggoggegyg cggcggoeggce
gcategttcg ccgecagcgta acccggagec ctttgetctt tgecagaatgg
agacgagatg ccggcdcgcet acgggggagg aggetccggg goagecgecg
gggcagcgga ggcgggcgag gagecggggg cagecggeag ggegggeage
aaggatgtac aagcagtcaa tggcgcagag agcegeggacce atggcactct
ccccgteccga cagaactgee tcacggttaa ceggtcectcete ttcoctcettca
cgtggtgaga aaatacgcca aaaagatcac cgaatggcct cecctttgaat
agccaccate atagcgaatt gcatcgtect cgecactggag cagcatétge
caagaccccyg atgtctgaac ggetggatga cacagaacca tactteattg
tttegagget ggaattaaaa tcecattgecct tgggtttgee ttocacaaag
gaggaatggc tggaatgtca tggactttgt ggtggtgcta acgggcatct
tgggacggag tttgacctac ggacgctgag ggcagttcga gtgctgegge
ggtgtctgga atcccaagtt tacaagtcgt cctgaagtcg atcatgaagg
tttgetgeag atcggectee tectattttt tgcaatcett atttttgeaa 960
agaattttat atgggaaaat ttcataccac ctgctttgaa gaggggacag 1020
gggtgagtct ccggetccat gtgggacaga agageccgec cgeacctgee 1080
caaatgtcag ccctactggg aagggoccaa caacgggatce actcagtteg 1140
gtttgcagtyg ctgactgttt tccagtgcat aaccatggaa gggtggactyg 1200
caatagcaac gatgcctcag ggaacacttg gaactggttyg tacttcatce 1260
catcggctee ttttttatge tgaaccttgt getgggtgtg ctgtcagggg 1320
agaaagggaa cgggtggaga accggcggge ttttetgaag ctgaggegge 1380
tgaacgtgag ctcaatgggt acatggagtg gatctcaaaa gcagaagagg 1440
cgaggatgaa actgacgggg agcagaggca tccctttgat ggagctctge 1500
cataaagaaa agcaagacag atttgctcaa cccécgaagag gctgaggatce 1560
tatagcotcot gtgggttete céttcogecog agocagoatt aaaagtgoca 1620
ctcgaccttt tttcacaaaa aggagaggag gatgegttte tacatcoccgcc 1680
aactcaggcc ttctactgga ctgtactcag tttggtaget ctcaacacge 1740
tattgttcac tacaaccage cecgagtggcet ctcegacttce ctttactatg 1800
tttottagga ctetttatgt cecgaaatgtt tataaaaatg tacgggettg 1860
ttacttccac tcttcoccttca actgctttga ctgtggggtt atcattggga 1920
ggtcatctgg gctgtcataa aacctggcac atcctttgga atcagegtgt 1980
caggttattg cgtatttteca aagtcacaaa gtactgggea tctctcagaa 2040
ctctetacta aactecataa actccatcat cacceototto tttetccktt 2100
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tectgtteat
tegatgaagg
ttcagatcct
ggggcgtgea
actacaccct
agctcaccaa
ccctacagaa
tagcetgtgaa
ccagtgagat
accaggacga

acttggaceg

gecgggcggce

tcaggaaaca
acgcacggag
geegegagtc
gcgaggecga
gcagcaggga
atcgcgcgea
ggcaccgega
ggggcgagcg
ggagggagga
ctgtgtegog
acccaccect
cggeccgetac
gaaacagcac
acgecgecag
agacccecega
agactgccag
tcaaccacac
aggaagagaa
ctccctatag
acatcctgaa
tegecctgge
actttgacta
tggggctcgt
tagtggtcag

tcaacacgat

tgtegtette
gactcctcce
gacgggcgaa
gggeggeaty
cctgaatgtg
ggtggaggcyg
agccaaggag
dgagcaacag
gcgaaagcag
gcagetggaag
geegetggtg

cgagececace

ggecegetac
gecctgggceg
ggaccaccac
gcgaggcaag
gagcecgeage
ccgcaggece
gggcageegy
caggagaagy
caaggagcgyg
ceccaaccty
ggcagaggat
ccacggcage
cgaccoecgge
ccgeeggacy
gaatagectt
gaaaccegac
cgtegtacaa
gaaggaggag
ctccatgttc
cetgegetac
cgecegaggac
cgtttttaca
cctgcatcag

tggggecctyg

taaatcccte

gcecttttgg
accaacttcg
gactggaacg
gtgtteteca
ttcettggeca
gacgagcaag
gtggcagaag
aagaatcaaa
aacttgctgg
gctgectaca
gtggaceccge

gtggaccage

cacgatcggg
ggaagcecagg
gcccygggagyg
gceggggace
gaggtcacecoge
ggggaggagg
ccggeceggy
caccggceatyg
aggcatcgga
tcaaccacce
attgacaaca
cttggccacyg
cceatgetgy
cccaacaacc
atcgtcacca
cacaccacag
gtgaacaaaa
gaggaagacg
atecctgtcea
tttgagatgt
cctgtgeage
ggegtcttta
ggtgectact
gtagectttg

cgagtcctec

gaatgcaact
atacttttcece
aggtcatgta
tetattteat
tegetgtgga
aggaagaaga
tgagtcctet
agccagecaa
ccagcdggga
cgcggeacet.
aggagaacecg

gecteggeca

ctteggeggae
agcagcaata
cgacgggatc
tgtactgacyg
caatctggcec
agcagcgaac
gtcegeggee
gteegtgtgg
ggccectgtat
geggacagac
caacaacaac

gcagegegeco

cagtttaatt
atgacggtgt
aagtctcagg
ctotttggga
aacgoccagg
cagaaacttg
aacatgtcta
gagcagcgga
aacgaaatgg
atgaagacga
accaacaaga

gaggacttce

ceegggacee
aggccgaget
gcagcctgga
cccaccggag
gcacgggcge
gtcecggagga
gcggegagygyg
gagotcacage
ggaggaaaga
ggccaateca
tgaagaacaa
ccggectgee
ccatccotge
cggggaacce
accecagegg
tggacatcece
acgccaaccec
acegtgggga
cgaccaacee
gcatecctcat
ccaacgcoacc
cctttgagat
tcecgtgacct
ccttecactgg

gggtgctacg

cageggcteg
gagccgggag
gcaacccggyg
gcacgtgcac
ggacggggag
caaggcggag
cgagggcgag
cacgtacgag
gaaccaggge
geaggacctg
caagctggec
ccagagecca
catggoccace
atccaatccc
cacccagacce
cecagecetge
agacccactg
agacggecct
caottecgecge
ggtcattgcce
toggaacaac
ggtgatcaag
ctggaatatt
caatagcaaa

acctcttaaa

gcgggectgg
ggaccctacg
ttctgggagg
cggcaggggy
cateogacgtc
cggagggcge
ggeeccgacyg
ggggacgage
tecggggtec
ggccgecaag
accgcggagt
gccaagatgg
aacccocaga
ggcceccecaca
aattcagcta
ccaggocoecee
ccadaaaaag
aagccaatgce
ctgtgccatt
atgagcagca
gtgetgegat
atgattgacc
ctegacttca
ggaaaagaca

accatcaage
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ggctgccaaa
acatcectcat
tcaaggggaa
gcaaatacct
atgaattcca

gagaaggctg

ceagceccgy
ccttcttett
acaagatgat
tcecagcogacaa
tgtggoagtt
acaccatcgt
gggtgttcaa
cttttgggat
tgggcagcat
tgagctttet
ccatcegeat
tgotgatege
ttggeatcga
ataacttceg
cttggcacaa
tectgactag
tctgctegtt
tcacccgaga
ccgagtatga
gacacatgtc
ggcttctgeg
tcatggctct
agcagatgga
agacgctaga
acgcagccat
tgegcgagga
cgcaggaagy
cectgatgge
aggagatgtt
ccaacagcca
cegacagega

tecetgeaga

gctcaagget
cgtctacatg
attettecac
cctetacgag
ttacgacaat

gccacaggte

gtaccegeatg
tgtcaatatc
ggaggaatac
gaecgetgaca
cgtggtgtct
gcttatgatyg
categtette
tctgaattat
caccgatatc
ccgectetto
tettetetgy
catgetdtte
cgtggaggac
gaccttettce
catecatgott
agagtgtgge
tctgatgctg
ctecctecate
cacageaget
tecgecectyg
gatggacctyg
gatccgecaca
cgctgagetg
cctgctggtc
gatgatcatg
gcaggaccgg
gggacctgge
tcacgaaage
ccagaagacg
gcctaactet
gcactaccte

gaaccagagg

gtgtttgact
ctattcatgt
tgcactgacyg
aagaatgagg
gtgctgtggg

cteaagcatt

gagatgtcca
tttgtggeet
agecctggaga
cgacacatge
ccgecttteg
aagttctatg
acctceoctet
ttecgegatg
ctcgtgactg
cgagctgocee
acctttgtge
ttecatctatg
gaggacagtg
caggccctca
taectgectea
aatgaatttyg
aatctctttg
ctgggcccco
tggggccgea
ggtctgggga
cecegtegeag
gccctggaca
cggaaggaga
acacctcaca
gagtactacce
acacccctca
cagaacgcec
ggcctcaagg
ggcacatgga
cagtcegtgg
cccatggaag

agaaggggcec

gtgtggtgaa

tcatcttege

cggtggacge

ttttétacgt
tgatcatcat
aaaatgagag
cgeagaacaa
agtacacgat
gggcttetgt
tectcototgga
cctggaacat
agtttgggaa
ggctecatcaa
agtccttecaa
ccatcattgg
atgaagatga
tgcttetett
gegggaaace
cttattttta
tcgecgtceat
accacctgga
tgocttaccet
agaagtgtcc
atgacaacac
tcaagattge
tgatggegat
agtccacgga
ggcagagcaa
tgttccageg
tceceoctecac
agagcccgte
gtecggaaca
agatgogaga
gccagggeeg

ggecacgtgg

agtccaaaga
tgaaggegeg

ctcetgctgac

cgtctacttt
caccttccag
ggcctgeatt
gcagagette
catggccatyg
tgcttatgaa
atgtgtgctg
cttecgacttt
tcecgaataac
acttctcegt
ggccetgect
gatgcaggtyg
gttocaaate
ccggagtgee
gtgtgataag
atttgtttaen
catggacaac
tgagtacgtyg
ggacatgtat
ggecagagty
cgteccactte
caagggagga
ttggeccaat
cctcaccgtg
ggccaagaag
catggagece
ccagctggac
ctgggtgace
aggccecccet
gatgggcaga
ggctgectec

gaataaccte

ctcacttaaa
cgtggtgget
gtttgagaaa
agaccgggay
cetettcacc

cacctttgag

aacgtcttca
gtgcagcetet
gattgtegag
tggaagaagt
gtgtccacgg

aaccagggcece

gtggtgttec
gagcaaggygg
gatttegeca
cagtaccgea
atcgeecctea
aatgcectge

aaagtcatgg

gtgactgtta

ttcatcaacc
cagggttaca
tatgtetgte
tttggtaaca
actgagcaca
accggggaag
aactctggea
tteoatettea
tttgagtacc
cgtgtetggg
cagatgetga
gettacaage
aattccacce
gccgacaaac
ctgtcocaga
gggaagatct
ctgcaggcca
cagteocccaa
ccaggaggag
cagegtgced
accgacatge
gatggcetact
atgecocgee

agtaccatct
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cagacaccag
acgattacte
gcgaccgeag
gettggggac
accaggageg
accaccacca
gcegggcacyg
tggcgcaccg
ccagcactec
acgtgtocta
agecagcagca
gcggcecteg
cggggggeca
ggagcgagte
acgtgtccga
acgaggccga
agecacecce
gggceteggg
actacccgge
aaccctacag
gccceceacy
ccagcacaga
gctgggecac
acggcygccce
cagggagcag
ctttggggaa
acggggagaa
tecctgatga
cagtgcoacta
agagtgettg

aataataata

geattttttt
teaccaccga
cttgggactg

atcaaa

<210> 85
<211>7242

cccecatgaag
getggagegyg
ccaccgegeco
agacctgage
gggecggeco
tccecegece
ggetegggac
geagggeagt
gcggegggge
tteccetgtyg
gcagcagceag
gaggtaccca
cagcagegge
ceccagggec
ggggcceccy
tggceeggge
cgtacgacac
cccggectge
gcacggactyg
cgagagtgac
caceceacge
gggccecggga
aagggtgtcc
ccaaccagcc
acaaaccaca
catgaaaaaa
aaaaatagct
agacagctgg
cacgccaccac
ccggttatac

acaataaaca

ctgacatttg
ttcctttget

tgaattattg

cgttcagect
gtccagaecg
tctgageget
atgaccacce
aaggatcgga
ccecgacaagg
cagcgetggt
agttccgtaa
cgecgecage
atecegtaagg
cagcageagg
ggececacygg
cgcteogooeca
tgtcegacacg
ggtcecegge
agegggggcyg
gegtectegg
gcctegeett
gccaggceec
gatgattggt
acacacccca
gagggceage
cgcagagace
ccgatcececce
cdagccaaggg
aaaaaaaaaa
tctattgatg
tggeccegagtg
cagacacact
caaaccctac

attttaaaaa

gtecetgettyg
tcettttttee

catgacatte

ccgtgctggy
aggagaacca
ccetgggeeg
aatccgggga
agcatcgaca
accgctatge
cecgetegee
gtggaagcee
teeccccagac
ceggeggetoe
cggtggecag
cegagectet
ggatggagag
gcggggeccg
accatggcta
gcgaggaggce
gegacacegqg
cteggcacgg
gcgggccgygg
gctaagaoceg
ccegaggage
cgggagacce
ctcggccaaa
cacccacgac
atttgaatta
aaaaaaaaaa
agttttatca
cggcaaagaa
cagacceaca
tattactgee

ggacaaaaaa

aaacaacaaa agaagaagaa aaacccacca
ttttttecta cettgtttga aaaccegtggg

aaaaagaaaa aaaaaataaa aaaaagttga

ccecaagygec
goggcaacac
ctacaccgat
cotgeegteg
gcacgcaccac
ccaggaacgg
cagcgagggce
agecceoctea
cccoctocace
ggggcceeeyg
gcegggecgg
ggccggagat
gegggtccca
gtggceggea
ctaccggggce
catggceggyg
gagetegecee
coggegacta
ctccaggaag
ggcgaggtgg
cgegcagagy
cagactctgyg
agagacccte
aggggctctc
actecagecat
aaacattttt
totcaattga
gccagaagga
cacgttetea
tgcagaaatc

attaatgatt

cgacgectgg
cagaggegea
gtggacacag
aaggagcggyg
cacacaccaca
ccggaccacyg
cgagagcaca
acatctggta
cecceoggecac
cagcagcagce
geggccacea
cggecgecca
ggoccoggooe
tetggecege
tccgactacg
gocctacgacg
aggactccce
cccaacgget
ggcctgeacy
cgecegeeeyg
cegeggggge
agaggccagyg
ctgggcagec
gggtgggagyg
ttttggagaa
aaaagaaaaa
atectttcectt
accagaatce
g‘ acacacaca
aatttaaaaa

gagdaaagag
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6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400

8460

8520
8580
8640

8646



<212> DNA

<213> Homo sapiens

<400> 85
gaaaaagggt

cgtgttgceca
gatcgtgatg
ccectatcetta
gtgtgtagtt
tgattcaact
gaaacaggca
atcgtgtcte
gcagcagatg
aggagecggaa
ggcggcggceg
gcoagcagcag
gcgcacacqyg
gacggteggyg
tetgtgggtt
caaggagttt
tggtttctgt
tgtcaaaceg
geetttggee
aggaggcagt
atcaagttec
gccaatgeat
gaaagtggaa

aacctgteccet

aaagccaace
cactetggaa
atcagaaaga
gcactgcoace
gggtagaaga
ggaattgatt
cgcacctoct
atcaaagect
aggctgecct

tecacacccet
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gaaagagaaa cttggcgace tcecggagga gttegcegaag cgaccaggag 60
tcgtcetcac ccggcaccca attccaccac agagtcggga tttcgteggt 120
gggtgetttt atttttcetet ttgatttteca aaaaatgtet atgtgactgt 180
aggggaagtt gaaagtgggg gcgggggtgce tcaatgagaa acgttgectt 240
gtttggagca cactgcdaaat tatattggea tetetttoca aaagteactt 300
tegatagett tetegtaaat ggeacgttta ggtggtgaga ggtggatgag 360
ccagtgcage tgatttgace tcecagtggga tagatacgat tagcaccagg 420
attttgaacc cagatctgaa cagaattaag acgaacgagc titcacaatt 480
aagatccatt ggtaaattga tcaggatttt tggcctacecc tccaaagaaa 540
agaatgtogy agegggcocge ggatgacgtce aggggggage cgogocgege 600
gegggeggag cagcggecge ggecgeccgg cageagcage agcagcagea 660
ccgocgecte cgcagoccca geggcagecag cacccgcocac cgocgccacyg 720
ceggaggacyg gegggeccegg cgocgecctec acctceggecyg cagcaatgge 780
gagegeagge ctctgeccag tectgaagtg atgetgggac agtcgtggaa 840
gaggctteca aacttoectygyg gaaggacggyg acagaattgg acgaaagttt 900
gggaaaaacc gcegaagtcat ggggotctgt cgggaagaca tgccaatatt 960
ccagccocatg atgatttcta cttggtggtyg tgtaacgact gtaatcaggt 1020
caggcatttc aatcacatta tgaaagaaga catagctcat ccagcaagcc 1080
gttectcecca cttecagtatt ttecttette cettecteotogt ccaaaageaa 1140
geaagtggaa gcaaccegttce ttocagtgga ggtgttotta gegcatecte 1200
aagttgttga aatcacccaa agagaaactg cagctcaggg ggaacaccag 1260
cccattcage aaagtagagt tccccatggt agaatcatga caccetetgt 1320
aagattcatc cgaaaatgga tggcacacta ctgaaatctyg cggtggggce 1380
gatactgtga gttecttagt caagectgge cttaactgee cectcaatace 1440
ttgcecttcac ctggacagat tctgaatgge aaagggecttc ctgecacegece 1500

aagaaacctg aagacaattc caataatagg aaatttttaa ataagagatt 1560

gagtttgatc ctgacatcca ctgtggggtt attgatcteg acaccaagaa 1620

cggtctttga catgraagac acattcctta acccagogca gggcectgtoca 1680

daacgatttg atgtgttatt ageccgagcac aaaaacasaa ccagggaaaa 1740

cgcecateccgyg actctcagca accaccgeoag cctectcecaggg acccgcatce 1800

agaacgtcac aggagacgea ccaaaacccet cacggagtga ttecttcega 1860

tttgtagcta gtaaacctaa acctcacacce cccagtcectte caaggectce 1920

gctcagcaag gtgggagtgc ccccattgac cctecctecag tcecatgaatce 1980

cccctgectg ccactgagec agcttctegg ttatecagtg aggagggega 2040



aggcgatgac
tcagccagca
tgactocagg
tgcacagcta
tattectcac
agccaccegte
atcggtacca
tectgtgtge
ctetggectt
cagcaaatct
tagcagtacc
ctctteetee
aaactgtgtg
cggectcaac
gaggggcece
cagcagtgat
caactcccac
aagaaagtgc
tgccaaagtg
acaaggactg
aatagracgg

cteotggacte

gaaacctgee
gtactcataa
tggtetgaac
ttgcagtata
aagagecgtta
gtecatetgta
gagaacacag
gatagcaatg
ccagactttt
gtttgaaatt
gatacaaaag
ttgagaaagg
atagggagaa
agtttteata
aagtcacctt

attacccttg

aaagaagagt
tetttttgea
tggaatcgac
tggaagaaaa
cggacaaact
tetacatcce
gctecatggaa
agtatgcaat
teccteggtte
ttgaggccca
agtggcggct
tectettect
getcactetg
tgtgtgacga
cocaceggga
tctactcttt
ggcagttttt
teacacaget
ccagecgtga
atgaacagtt
ggaggaataa

cacgatgect

gggctgttgt
aggacactgg
tgcttgetac
tcacagagee
ctgtagacct
ggtcactete
ggctgecatce
ttccaggaat
gagagtaatt
tttgatgecece
caattotgty
aaggccaaat
aaaacttttt
gtaaacagta
ttaaagtgac

tttttctett

ctgttgaaaa
catttgggag
ttegetgege
tcecaccagt
ctgtgcegac
cagtcetget
ccacactaaa
ccagacaagt
ctteoctecco
aggagtette
caggaaagaa
ccteetecte
ggecteccta
ataaagcaaa
gcectgetga
ctcttgggece
ccecacteaca
cgagcageat
acaatgtcca
cecetecttea
tgeggacact

ttgagtctgt

tttaacgagyg
atcaagttca
caatctgtga
actcttcaag
tteteccetee
cagcagttag
cgagcaacee
gaaatataga
tgggaaaaga
agacagcaag
tgattttttt
tgggtcgggg
tcaagattte
tggcagattg
attattagat

tggatactgt

actggactgt
ccggcagata
cctcaaccete
gcceagtace
atcacaatgt
cteatctace
tgcacagecet
gtcctcttea
catgtccagg
tggtaacage
acgcaaaaac
ttctteteat
cecctcaacg
tgeggtgaac
atccatcaag
attcattcac
cactcetcta
cdacaacage
catgaaacac
tcagccaaag
tttgaggaca

tttcccaace

cattattcag
ggaagagget
atggtggaga
acttcaccea
ggagtcaget
tgecatctece
gctgotteag
tcecteatcce
aaacctcaga
actaactgte
agttececccac
tecatggagt
gtaacatcett
gtocggoatyg
aggatgagtg
cagteccaatyg
gacaaactca
agcagcaaac
acaggcacca
geacgtcect
agttacacet

toetgtggge

gtcatcatce
attacgtgtt
agcatctgaa
totceacacg
atctggcage
caaatagcaa
gggcgatgga
cttcracgece
aattgaaata
aaaatgccag
tgttggttca
cttttaggaa
ccacatagcat
accagtcagg
tgatggtgaa
aactgccetgt
taggaaagaa
caacaaaggt
tceccagggge
gacagctgaa
ccactcoagea

cteaagggta

atttccctga
gccaccgaat
gaagtttttg
tagattggct
ttecttttac
gcaccttaac
tectgaagaag
tgttagccecea
agctgtcaga
tataaatcat
ttttaagaag
gagggtggga
caaagagatg
ggttggttgt
acacttaaat

cctgggacta

agctatgtet
tgettttate
tttttgtttt
gggcaaaaga
taccattttt
tggagaccag
ggaattagge
agacaccatg
agtttctaac
tttggagget
aaagaaaaty
gtgaggaagt
aaattttctt
cetacctggt
gtttcecaagy

agtgtagatt

ctagcagtga
agtgttaaag
gttttttaac
atgttttgge
ttttaacact
aaaccttcoca
tttagatttt
acaaaatage
ttacaaactg
tacttttcat
caagctagtt
taaaatcact
aatcctttta
ctatttttaa
cactectctac

totgettcaa
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2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300

3360

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260

4320



gcacttctgg
ttggatgtgg
cctgacctga
cttgggatta
gtacceccace
aaggtgtcat
ggctectgac
agggtaaaat
gtacattett
tcaacaacag
attattctta
gtaaaatact
tcaatcagta

atgggccagt

gagaggtgag

tatgggtaga
tagcaatgga
aacaagkttga
ttagactgag
ttaggaaatt
attaaatttt
tgaataatta
tgcaaaaace
aaccaagata
taacctacaa
cttttgtate
cagaagacat
tettttttte
taataaaagt
gaacctgect
tttagtgtct
tggttteceg
tatgtgtggg
acatgtatgt
actagtttta
ggagtttgct
accaatgctg

caattggtga

cattgtgtgt
ttggggacga
aggtcttttyg
taccagccat
ccccacccct
tgaattececgy
acgagtaaca
ttccaaggcy
tttttectac
gtagaatgaa
ttatgtaaga
gattttttta
aatgttttta
ttggcatagt

agggaatcag

atttattttc
atttacagat
ttcagactaa
gttttaaatyg
agccattttyg
agactgttgt
agaccattta
aaatttgcag
atttttatat
azaaaaaaaa
tttattttgg
attttgttaa
tgatatecctg
aaataccttt
cetttacagt
cgggagtgga
atagactaca
agtatgtgac
tactatgtga
agcttagaca
tttteccacct
gtaattttat

tggattgect

ttttgtatge
gagcagacac
tgatgcatgt
cttectgaga
aaagaaagac
gacgageegyg
ggcactgttg
ctgatcgttyg
agttettggg
taaacttggt
aaacaaaaac
aaggaaggag
aaatgatact
tgggagaaat

aacgtaccta

agagccaaga
cgatcatgtt
tgtagatatt
aatttcatta
gattetgtet
tcaaatattt
aaacacggga
tggttgggtt
tetttecaat
aaagtgctge
aatttottgt
aaatgaattg
ttttggtaca
ttataatttg
tttaagggat
ttcatacaga
tgtaactaag
tgegtgtgtg
tgtggtttaa
gaatetettt
aaatattgtt
aaggtatttt

ggtggcacca

actcccette
caaggaaagyg
ataggattgce
gttttggage
cttaatatgt
agectttaaa
cttagaagaa
ccetggecag
tttecaaactt
taccageccta
tttatgecaga
agaacagtat
acaggagage
cagtctggtt

gttgattecet

ggacttgatg
gttccgaaag
tagattagea
ttteteecgg
gccacaaaca
tattttctcc
gtacaagtat
gtttctagac
agaatttcat
aatgatgaac
tctattataa
tacatattta
attgagatca
aagtggttca
gectetgtte
tgaagtgggce
tgacacactg
tgtgcetgtg
aactaatgga
aaaaagactt
tctaazattt
aaaattaaga

agggttacag

atgccactte
gagttggaga
cctgacacac
catctaggat
taaaacagca
tgggtgette
cacacgaagt
ggcctgatga
cagtttcagg
ataatgtgaa
tactttaget
cttgttcaat
ttagtaagga
tceatcecag

tggtgacaag

agatgtttat
gaatgtaagt
accctecttt
attttttcta
ttgettggag
caccactaca
tgccgaacac
gagccagtca
gaatttcaag
ttgctacaga
ataaattgat
tattatgcaa
gagggcatgy
tcggggaaga

tgcaatgggg

gttataaata
atgtgaatag
agtattgaac
taatacacag
gacctattet
taaactactt
ttttttgaat
agactttggt
gacaactect
aaagaattat
atatggaagt
aatatgtatt
tctagtattt
ctgccaagee
tgtgaaaagt
attgcttctt
cttttetttt
cgtgtgtgtg
aaaaactgaa
gaatgttcag
taggggcgga
actcttggtt

atctttttgt

aagttgcett
gatccacaat
atttgattta
agecatoggga
aaacagtget
tttatggtga
taaattaact
atcaatttaa
gcagttttect
acaaaaccta
atccctattt
tttgcacagg
atttattaat
aatagttcta
ctttgteeet
cectggttgee
gttagtattt
tatactcage
agtgcectgaa
ttgaactttt
gttgaaaacc
catagtaatt

cagceagcaa
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4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160

5220

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540

6600



cttacacgat
attttgtatt
taatttgaaa
gaatttctta
tattcttaaa
acattttecag
agcattttge
gtgttaaaaa

gactttgtgt

<210> 86
<211> 2300
<212>DNA

<213> Homo sapiens

<400> 86

ggccaggcaa
gcaccatttt
ggageggetyg
tcecggggcgg
cageggagge
ggaggagcceg
tttttatttt
cccactgget
cttgtetgee
gataccecgceca
attatcteta
ggtegggttyg
gaatacaatg
ttagaaatag
tttettetgt
aggccagaag
acaaccctge
agagtatttg
gaaacctaca

caaagtttta
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gtgtcecgttt tgttattcac tcatgaaata caatttaaaa tatttaaaat 6660
dcaaaaatat aatacaaaga agtacctctg agaacattga aaaaaatgta 6720
aatgtaactt ataagggcag ctgtcttcct gcaagagttc tgttgccaag 6780
atgtcgetca ttetgtecag ggggtttggyg gegattggge tttgaaaaaa 6840
agtttgttta gecagaaaata atcactttta cattttgtge aaaacatttt 6900
ataatttaaa tgagcactac atactgtdag tgtgaatgta gggccttgaa 6960
tttttttttt tttttttttt ttttgagett ggttataaaa gcaatctect 7020
cgtgtgaata gtttgataat ttgtacacat aatcaagagc atctcagetg 7080
tggotgetgt atagaacatg aacaaatygte aagggataga aaattacttt 7140
ggatatttaa aagagaagaa atatatagtc tatttgtttt gtaacaagtt tctgtaaata 7200
aaataattta tactatttat aagazaaaaa aaaazaaaaaa aa 7242
goctgaatce tgtccctgee atctegecac tgcagetcegg gtccagaaag 60
gtogcggetyg cecgetetoe cagggggagg agggatcttt tttgoatttt 120
ccaaggaggyg gaacctgttg ggecatctcece cagacccget tgtgagegec 180
gocgggeggga ccagacccect cggggcacgg cgtatcttgg cacccggagg 240
aggcgcagea tcctegetgg gaactggage tggagtgagce gcacegogeg 300
cegecageete gecagaacceg agtggaggag gtgacagetce cattgeoggg 360
ttttctectee gectecccegt ctectocteca ggatcggace atggtgecagt 420
ccectgecce cetetectgt gagactgget geggggaggyg atcatggata 480
ggcttotggt tcccacgecaa gtaagcoctge tgtcaatgga ggaggacatt 540
aaatcaacaa cagtttcctg cgegaccaca gctatgegac cgaagctgac 600
cggtagaatt caaccacacg ggagaattac tagecgacagg ggacaagggyg 660
taatatttca acgagagcag gagagtaaaa atcaggttca tcecgtaggggt 720
tttacagecac attccagage catgaacceg agttcgatta cctgaagagt 780
aagaaaaaat caataaaata agatggctcc cccagcagaa tgcagettac 840
ctactaatga taaaactgtg aagctgtgga aagtcagcga gcgtgataag 900
gctacaatcet gaaagatgag gagggccgge teggggatce tgoccaccate 960
gggtgectgt cotgagacce atggacctga tggtggagge caccccacga 1020
coaacgcaca cacatatcac atcaactcca tatctgtcaa cagcgactat 1080
tgtecgetga tgacctgagg attaacctat ggaactttga aataaccaat 1140
atattgtgga cattaagcca gccaacatgg aggagctcac ggaggtgatc 1200
agttccacce ccatcattge aacacctteg tgtacagecag cagcaaaggg 1260

acagcagcog



acaatccgge
gaagagecgg
gatgtgaagt
gtctgggatce

cgeagcaage

tggaatgggt
gacagaaaca
gctatoctea
gtcgacagte
attatagcag
gacaagttat
ttetttgggt
tagaattaaa
caataggttt
atagttgact
ttgttectag
gataagtttt
accgtttact
<210> 87

<211> 1921
<212> DNA

tgtgtgacat
aagateccaag
tcagccacag
tcaacatgga

tgtgttcect

cagacagtgt
ccaagegtga
aaccccgaaa
tggactttag
tggeggctac
tacttaataa
cttcatttga
aggagtccaa
gggacactte
tgaacttetyg
gtgtctgctyg
ttttaattaa

cttagacaaa

<213> Homo sapiens

<400> 87
ggcggaagty

ggegggegee
cagtgaccca
gctgagaaga
cgcaagggtt
ccaccttacg
tttagtecaa
agtctgtcta
cagcagcage
cagcagcage
cagcaggcaa
acaactgcac

cecatcacte

acattatcaa
tgggcegeey
gcatcactgt
gtgtgectgga
tetggtttge
ctcagggett
tgatgcctta
ttttggaaga
agcaacagca
agcagcagca
cacagggaac
cettgecggg

ctgecacgee

gegggeatcet
caacagatca
tgggaggtat
aaaccgccce

ctatgaaaat

catcatgaca
tgtgaccctt
agtgtgtgtg
caaaaagatc
aaataaccta
tctcacatac
tgecattgact
cattcccage
tgtttagaat
atgecttttat
cgataaaatg

gcaattccecat

cgcgcegecag
getgtttaac
ttettggegt
gatgctctag
caagaagaaa
ggcctecect
tggcactgga
gcaacaaagg
acagcagcag
acaggcagtg
ctcaggccag
caccactcca

agettoggag

gccctgtgtg
tttttototg
atcatgacca
atcgagactt

gactgcattt

ggctectaca
gaggettcga
gggggecaage
ttgcatacag
tatatattcc
tgaatactag
ttaatttcece
tcoeccagtte
tgaaagetge
tgeccagttt
aggttgtctg

ttgattgaaa

gggttcagtg

ttegettecg
gtgaagataa
gaaaaaattg
gtgaacatca
cagggtgecea
ctgaccccac
cagcagcagce
cagcagcagce
gcagctgeag
gcaccacage
ctgtatecect

agttctggga

acaggcacac
aaattatcte
gggactactt
accaggttca

ttgataaatt

acaacttoett
gggaaaacag
ggagaaaaga
cttggecatec
aggacaaggt
tcaaacaagt
tatacaggaa
taagaaactt
cagctaacag
tetetggtag
tagtatttaa

aaaatcaaca

aggtcgggca

ctggcceata
cccaaggaat
aatagtgaga
tggatcagaa
tgactcecegg
agcctattcea
aacaacaaca
agcagcagca
cegttcagea
tcttccacte
cccecatgac

ttgtacegea

caaatttttt
ttegattteg
gaccgtcaaa
tgactacctc

tgagtgtgtg

caggatgttc
caagccecgyg
cgagatcagt
ttcagaaaat
taactaggtg
ttttaaatgt
atgattggaa
ttgtcaaace
taattcttee
gtccagtgtt
ggagaaaaga

aaaaataaac

ggttegetgt
gtgatctttg
tgaggaagtt
cgagttecag
caacagcctg
aatccctatc
gaacaccaat
gcagcagcag
gcagcagcag
gtcaacgtcc
acagactcte
tceccatgace

gctgeoaaaat
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1320
1380
1440
1500

1560

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280

2300

60

120

240
300
360
420
480
540
600
660

720



attgtatcca

cgaaacgeceg

cgaaccacgg
gaacagtcca
gctaagttet
ataaggttag
tttactggtt
ggaaaagttg
atctacccta
tecceccaceo
ggtggtgtty
tgtaagtgece
cagcgtgact
atatgtagat
taaageccacce
agtttttata
tataactcet
agaatatatg
tetgtacaat

a

<210> 88

cagtgaatct

aatataatcc

cactgatttt
gactggcagce
tggacttecaa
aaggcettgt
taatctacag
tattaacagg
ttctaaaggg
cettettttt
tgagaagatg
cacecgoggga
gtgagttgcect
tttaaacact
tetataattg
tttctaccag
aggggttatt
tgttaatgaa

aaatgcagtt

<211> 10661

<212> DNA

<213> Homo sapiens

<400> 88

cgagatcecyg
agaggaggceg
aagggacgca
cggeggette
ctgctaaaga
cteeteectet
cegcagetge
gcccccccge
ttggctgcga

ctggggageg

accctectgtt

agccagagat

gggagecage
acagagggaa
ceacgecage
gaagcogcecg
ctcggaggaa
ccaccocgee
ctcagtecgge
cecegtegge
gegggcgage

gettcageac

ttcceceact

caaaagatga

tggttgtaaa

caagceggttt

cagttctggyg
aagaaaatat
gattcagaat
gctcacccac
aatgatcaaa
tgctaaagte
attcaggaag
ttttttttaa
gatgttgagt
tgccgggaag
cataccgtgc
gctgttgaca
attggacttt
aaaagtaaaa
tctgtgecag
aatgaatggc

tataaaagtg

ttgetgggag
aaagggccga
cccageecgy
cccggagetyg
gcaaggaaag
tcecececccace
tactctcage
ccagegetge
tagctgcaca

tgcagccacg

ctctetecac

aaaggcagtc

cttgacctaa

gctgeggtaa

aaaatggtgt
gctagagttg
atggtgggga
caacaattta
cccagaattg
agagcagaaa
acgacgtaat
acaaatcagt
tgeagggtgt
gggcattatt
tgctatctgg
agttggtttg
ttaattttaa
atctttttta
acacattcca
tgtacatatt

ttagattgtt

agegggacgg
gctagcecget
ctccagegac
cecttteete
tgectggtag
ctgecetteoec
caaccecect
cagceccgagt
ttgcaaagaa

acececgeetgg

agaccattgce

tecatgaggat

gcacaggagc
tacagaagtt
gctgtgatgt
gtagttatga
ttetccttat
tttatgaage
ggctcteatg
ttgttttgat
ggeaacaggt
tgtgcactga
gcagcgctge
agggagaaaa
tgtttttece
aaagtgttgt
cetetecagt
tttttettte

gttaaaaaaa

teccggageaa
ccagtgetgt
agccaacgec
ttcggtgaag
gactgacgge
cecetecoee
caccaceett
ttgcagagag
ggctcttagg

ttaggctgea

acttogtgec

aagagagcca

caagagtgaa
gggttttcea
gaagtttect
gccagagtta
ttttgtttct
atttgaaaac
tacccttgece
acctttaaat
gatgccctte
gaacacegeg
ccatttattt
ctttaagtgt
catgaaccac
ttttctaatt
attgcaggac
ttcagagtac

adaaaaaaaa

geccagagge
acaggagcecg
tcttgcageg
tttttaaaag
tgectttgte
gtettetete
ctececacee
gtaactecet
agccaggcga

cgoggagaga

ctcctcetge cttecoccecace ccgagtgegg

aggtcttcag tagccaaaaa acaaaacaaa
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¥4au

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1921

60
120
180
240
300
360

420

540

600

660

720



caaaaacaaa
ctteoagtgga
catcttttga
cttgtccace
tggttgctec
gactaccgea
agggaagtag
gggtctaccc
gcgtgogega
ctceccggege
agcagcagca
agcagcaggg
tcctggatga
gaggttgegt
tgccageaca
ccacttteee
gcaccatgca
ggagagcgag
cttegaceat
tgggtgtgga
acgccoccact
aatgcaaagg
attceocettt
gcagcegctge
agtceggage
tggctctgge
tggagaacce
gggacctgge

cegeogette

cgtgtggtygg
gcggeggcgyg
ggctggeggg
tgagcagagt
atagctactc
ccattgacta
ggtgtoacta

aagggaaaca

aaagccgaaa
cactgaattt
atctacccett
gtgtgtcttc
cgcaagtttc
teatcacage
gtggaagatt
teggeecgeeg
agtgatccag
cagtttgctg
gcagcagcag
tgaggatggt
ggaacagcaa
cccagagect
tecggacgag
cggcttaage
actcctteag
ggaggccteg
ttetgacaac
ggegttggag
tttgggagtt
ttctctgeta
caagggaggt
agcagggagc
actggacgag
cggaccgecy
gctggactac
gagecctgeat

ctcatcctgg

tggtgggggt
cggcgaggcyg
ccaggaaagce
gccctatcec
cggaccttac
ttactttceca
tggagotote

gaagtacctyg

taaaagaaaa
ggaaggtgga
caagtattaa
ttctgcacga
cttetcetgga
ctgttgaact
cagccaagct
tccaagacet
aaccegggec
ctgctgecage
cagcagcagce
tcteeccecaag
ccttcacage
ggageccgeey
gatgactcag
agetgcetceg
caacagcagce
ggggctccca
gccaaggagt
catctgagtc
ccacccgetyg
gacgacagcg
tacaccaaag
tecgggacac
gcagetgegt
ccecctoege
ggcagcgcet
ggcgegggty

cacactctet

ggtggeggeg
ggagctgtag
gacttcaccg
agtcccactt
ggggacatge
ccccagaaga
acatgtggaa

tgegecagea

agataataac
ggattttgtt
gagacagact
gactttgagg
gcttececgea
cttetgagea
caaggatgga
accgaggagce
ccaggcacec
agcagcagca
agcaagagac
cccategtag
cgcagtegge
tggcecgecayg
ctgeecccate
ctgaccttaa
aggaagcagt
cttactccaa
tgtgtaagge
caggggaaca
tgegtcacac
caggcaagag
ggctagaagyg
ttgaactgce
accagagteg
cgectcecoea
gageggetge
cagcgggace

tcacagccga

geggeggegy

tcagttctta
ttttteotttt
gtgagcctag
ctgtcagagc
ggtgggcage
agagaagggg
agtgcagtta
tttacagaat
agaggccgeg
gcagcagcag
tagcccocagyg
aggacccaca
cctggagtge
caaggggctyg
cacgttgtec
agacatccty
atccgaaggce
ggacaattac
agtgteggtg
gctteggggy
tecttgtgeco
cactgaagat
cgagagecta
gtctaccctg
cgactactac
tceocccacget
ggcggegcag
cggttetggg

agaaggccag

tttgcaccta
aagatctggg
cagggcagat
getttttgeg
tagctgeage
aggcggggta
gggctgggaa
ctgttccaga
agcgcagcac
cagcagcage
cagcagcage
ggctacctgg
caccccgaga
ccgcagcage
ctgetgggee
agcgaggceca
agcagcagcg
ttagggggca
teocatgggee
gattgcatgt
ccattggcocg
actgctgagt
ggectgetetg
tetcetetaca
aactttccac
cgcatcaage
tgecgetatyg
tcacccteag

ttgtatggac

cggcggcgge ggeggcggcy

ccecctacgg
cacctgatgt
gtgtcaaaag
gtttggagac
cctgcectgat.
getgecaaggt

gaaatgattg

ctacactegg
gtggtaccct
cgaaatggge
tgccagggac
ctgtggagat
cttotteaaa

cactattgat

coccctoagyg
ggcggratgyg
cectggatgg
catgttttge
gaagcttetg
agageagetg

aaattccgaa
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780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400

2460

2520
2580
2640
2700
2760
2820
2880

2940



ggaaaaattg
cccggaaget
ccaccagece
aatgtcagce
gacacgacaa
gagagagaca
tacacgtgga
ccatgggetg
tggttttcaa
ggcacctctc
aagcactgcet
atgaackttcyg
atcccacatc
ctattgecgag
gegtggactt
ctgggaaagt
caccceaget
ctgcagtgece
attctatttg
atctaaccct
tgaatggtat
tgottgttta
ggaagtttag

aaaaagcaaa

aataaataaa
aatccccaaa
tgattttttc
tagagggcag
aaggagggca
tcaactgtgg
gttaatgect
ctttcaatag
ctteccacaga
geoccatttg
ggagaagaaa
tetcactgee
tcegtgaage

cacactgcat

tccatcttgt
gaagaaactt
cactgaggag
catctttetyg
caaccagccc
gettgtacac
cgaccagatg
gegatcette
tgagtaccgc
tcaagagttt
actcttcage
aatgaactac
ctgctcaaga
agagctgcat
teeggaaatyg
caageccecatc
catgceeccet
ttggggaatt
ctgggetttt
ceceatggcac
tgtatgectt
cagcactact
agagectaaga

aacaaaacaa

taaataaata
gaggccaata
atctectece
agtgaccceca
atggagcatc
agcaattcat
cacccccaaa
tttttctaay
aaagtctgac
gatcaaggte
atgatagctt
actacctttt
cacaagcace

ttcagccatg

cgtcttegga
ggtaatctga
acaacccaga
aatgtectygg
gactcctttg
gtggtcaagt
getgteatte
accaatgteca
atgcacaagt
ggatggctcc
attattccag
atcaaggaac
cgcttctacc
cagttcactt
atggcagaga
tatttccaca
ttcagatgtc
tcctetatty
tttttcotett
cttcagactt
taaatctgtg
ctgtgeccage
ttatctgggg

aaaataagcc

aatacgtaca
gtgacgagaa
tecacgggag
gagctgagtt
agtacctgcce
tatactgaaa
ceccttttete
acctttgaac
cactgagaag
tgetttetea
ggectgttcte
ccccacettt
ttatgteocte

gtcatcaagc

aatgttatga
aactacagga
agctgacagt
aagccattga
cagccttget
gggccaaggc
agtactcctg
actccaggat
cccggatgta
aaatcaccecc
tggatggget
tegategtat
agctcaccaa
ttgacctget
tecatctetgt
cccagtgaag
ttectgectat
atgtacagte
totetacttt
tgctteoceat
atgatcetea
cacacaaacyg
aaatcaaaac

aaaaaacctt

agcagggatg
ggaaggagag
gtcacacatt
gccaggtgta
¢tetageocte
cttgectgge
gatggggcete
gcteotactte
cagccagtgt
ccaggaattc
gaaaaatcaa
cattgcatge
gctcetggac
aatcaagtca
gcaagtgece
cattggaaac
tataactctyg
tgtcatgaac
ctttttette
tgtggctcect
tatggcccayg
tttacttatc
aaaaacaagc

gctagtgttt

actctgggag
gcttcecagea
gaaggctatg
gtgtgtgotyg
aatgaactgyg
ttecgcaact
atggtgtttyg
gaccctgate
gtccgaatga
ctgtgecatga
aaattetttg
aaaagaaaaa
tcegtgcage
cacatggtga
aagatcacttt
cctatttcec
cactactcct
atgttcctga
tteccteoct
atctgtgttt
tgtcaagttg
ttatgccacg
aaacaaaaaa

tttectcaaa

tacatacaca
ggtgaaaatt
actttatttt
gggcaggggyg
cacagccttg
atgtgcttgt
tetecactcete
tgaatgttet
aaggagagca
tgtgtgagte
ctgcttagga
aaaagacctg
ccttcagtgt

ctgtttgctt

catacataca
gecaggecocat
ctgecaatgy
gtggacagag
gtceetgggy
tgttgaaaat
tgccteocaac
cttoagecaa
gagatttaac
agggaggagce
cactgactga
aatgaagttt
tttgtgggece

cttttgggca

aacatataga
ggggagttac
ctattgcecat
aggagaggac
gctagactge
ttgtectgeat
ttcagattga
aacttggcga
cetttgtaag
tggagcocaga
atagttaaac
tetgecaaac
tgaatttcat

tgttcacaga
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3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
36860
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320

4380

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160

5220



ttetetgtta
ctgtagatge
acaaactgga
cagagatgat
aggggctacc
gcactagaac
agtcatgaga
cggcaaagec
tgetgattet
ctettagtca
aaaggtctgg
gacactggtt
ccaagtgcaa
ctettaatot
aattgattca
ggtttecette

aaataacaag

aaactaaagc
tattacacaa
tecaccacte
gaatgatttt
gtaaatacta
ccaattgtga
tgaaacagca
ctagggaaaa
gaacaaagga
ttttettttyg
gctetgetct
gécactcaga
caaggaccat
aaagaaggag
cacgaactct
agctcegoecta
ctttttctat
cttactctga
gtaatacata
gtecetttggg

gtccoctectet

agagccccca
cagtagtecac
aagaaggcat
accceteccag
cagatcaggg
cagaaaccct
agagagaagg
taaagccaga
gggctctgac
gagggaggcec
ttggtgtgge
ttatatagtc
gggaaaatgt
catctgttga
ctectgtttgt
cctgatttet

ggagagggga

tgacaggttc
tctggctcat
tttteoagtta
catcttttgt
gaagcteteoc
ctettgtett
gtgtaattaa
atagcctaca
gattttaget
gecattgatg
acaaacagag
cecacttage
ctccaaacaa
caccagggag
gtagtcaaag
ggcecagect
gecataggea
gaaagggata
tatttttatg
tagttgctga

gtcocatacte

ccaccaagaa
aaagatttct
caaagggatc
caagtggaga
ttgaagagaa
gcaaatgectce
aacaaagagg
tggacaccat
attgaccata
aaaccattga
tcoccaatactt
ttttggcaca
ccacctactt
actcaagaaa
tgagaggata
gcattgatat

acctaagatg

cctttttggg gtgggataga

gtacaggatc
cactaggtta
gatacacaga
tttacattte
catgaatata
aagcaacaac
caagecttta
tggctetgtt
ttctagccaa
ttggtatggt
tggtgageta
gttggcagtg
aaggctoegt
aaaagagtceg
ctgagectgac
atattgttgt
ttttgaagga
tatgttcact
ggtaattgtea

tacttctaaa

ggttagcagg
taccaactet
aggcaagctg
agttctcact
aactcaatta
ttettgteac
agactctgac
ctggtgagtt
ctecactcaga
gactttctac
tgecacccat
cetgtgttet
tcteoatcttg
tcaagggcca
gtttcetgagt
taatagccaa

agtaatatge

catgttctgg

ccasacagete
cagatcgctg
ggegtettge
tccttettta
ccagggtggg
ccagcatatce
tactgaatta
tactceatcat
tteeccecacet
agaaccatgg
gaactcaggyg
gttgactteg
gectetgect
gtcatcaagc
gacatgatat
acgaacttca

caatccaaga

tgacatctat
gagccecttag
cattgtecee
gagcagctaa
aagaatgaag
cacctgcaga
aaatcttcag
cetcoctotge
ttgttgctge
cttetttegg
tgtgecactgg
ttcttcaage
ccttacttag
tgcccatttt
gatccacaag
aaacagcttt

ctgetggaga

ttttctttat

acttttaget
cattttaata
ttgaattata
tctatcaaat
tgtttttcat
tggattacte
ggcctactet
ctcccatgga
tgtaattgac
tggtatactg
gaagatgagg
ctegatgtgg
ctgtgetggg
togtggcagtt
atgggagttyg
tettggaaag
ctgtcatata
ggcactaaaa
caggttgaaa

tacatatagyg

gttttaaaca
ggtcotttac
tcattttcat
ttttcatctt
ttgcaaaage
caaatttecca
ttetgtgett
tgaaaggagyg
agaagtcteca
tactcacctqg
atcactcact
acgaagagtyg
cagcagacag
tcagetctog
ttggattett
tttattattt
tetttgaaaa
aatatagaga
aataatgtge

catacatagce

gaaaaaaata
atetgttttg
atctctcett
tatgggttte
caaaaatcag
aatgacaaaa
gggtttgagt
aggatttttt
ttttgecatge
tgagggactg
ggaaaagtca
aggaagagaa
ctgocaggat
tteattggge
tgttteatag
ttttaactce
aagaaaatct
gcttcattet
tgatgetaga

aagttttatt
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5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180

6240

6300
6360
6420
€480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440

7500



tgacttgtac
ttgagcttea
cececcecttot
cttcecagece
aceccegageat
cttgtgecag
ccactacaag
aagtcaaaat
tgcetttgta
tttaaaaaga

gataccaaaa

ccaaagacag
tttcectaat
gggtcettca
gagcaaattg
tgtttgctag
atttaaagta
ctttggatgg
tgaatatttg
tatatatata
ttggttecag
aagctctetce
tattgggttt
gatacattgt
aactgactga
attgaccagt
cttcaccatc
atctttcaca
gcetgtaattc
ctctgttaaa
geccacaggt
cccaactcaa
catttcaget
atttgaattt
tcctcatttg
cagtatagca

aatgagaagc

tttaagagaa
agtagcttet
ctcecttgat
ctgcaccaaa
ggcccactgea
ttgcccaggt
gggtcatggy
aagccattea
ggcagatctg
gagatgaaag

ttcataaggg

actaaaggac
aatatacatg
ctaagtgatt
ttgaagetee
tgcccatgtt
ctagattttg
cacaaaaagt
tatccatgtt
tagtgtgtgt
atcacacctg
agaacaaaca
gacccacagg
actttactag
gatttaccac
ggecceectaa
cttgtgagag
caaattccct
tggttttgga
acttgtcaga
agggtgtttt
ccatttctag
gagataacaa
agcaggtgga
atttggccag
aggtgctagg

cttagaatgg

aatatgtcca
aagtgtttgt
atctggecagg
gctgcattte
tagccctgga
gagagggcac
aatcaggaat
gecatgttcag
ttetcaccat

catcacatta

caggggggga

tctgetggtg
tttagaagaa
ttataagcag
ateattgeat
agcttatctg
cactagaggg
tatetgeagt
tcaaaattga
gtgtgttctg
atgccatgta
agacacctgg
teectgtgaag
ttcaagacag
agggaaggcec
tgggacctga
aagggcagtt
cacctgagat
tatgttetgt
gtactagaag
tetttgatta
gtgaaggcag
atcttttgga
gtttcatagt
aaagtaggta
ttttttectt

gtggcccttg

ccatccacat
tteocattagge
gcataaaggce
aggagactct
aaaataagag
tgggcocaagg
gccaaagcac
tttettggaa
taatcttttt
tataaccaaa

gcaagcatta

gatgcacaaa
acageacaga
cecaggccact
cteccagacag
gctgactgte
gagtgatttt
cagatcaaat
aaggaagttt
gaaaatcttt
gattacattg

gtgcetcttt

tgagctaaca
tgtggecttt
tecetectgeee
cccagtaact
tacgaattat
catgtttgac
ccaaaactta
ctaccectga
taaagcagtt
tacctgectaa

gataagctgt

actgacttat
ttgaaaataa
aactggettt
ggttggaaat
aagatgtgaa
acagecaggca
tgaaggcaga
aatatatata
atagctttaa
cttgtgagag
attgatcagt
gagcagaggg
atgaatgtgg
caaacttggg
gctgttggaa
tectgeattg
tgaggtgete
adaagattttg
ttgtatctct
agagattgac
aaaaatccac
attttttcac
aaaaacagcet
atatgcattg
tecccacctg

tgacctgaaa

aagagctttg
tttcgggaaa
cettttetet
ggagcetgtte
acccttgetg
gaaatecctta
aagttgaaat
tatatatata
ctttetetge
aggatgcagt
taactaaaag
ataaaaagag
aaagcataaa
gccaaaagcce
gaagagaact
gaacctggag
ttgttactgg
dcaaatgaaa
gtaggtgcag
acttctgttyg
attagttact
ccatagaaag
tttgactcag
attggcttct
tetecttagee

cacttcccac

tgggtttttt
atgggattat
agtagttget
ttagececactg
ataagggagc
tttetgecca
acattgtaaa
tatatatata
atctttatat
tttgttttgg
tttteteece
tagaggacat
aactcaatgg
tacccaagtg
gttcettggt
caagecgctet
gtgtctgtgt
atgtgttttt
gtccatttct
cctaggacet
cctcttcaga
agtggtagat
ctttgattta
gattccaatt
tggggaatta

ataagctact
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7560
7620
7680
7740
7800
7860
7920
7980
8040
8100

8160

8220
§280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660

9720



taacaagatt
atecatacac
getgctgect
atctcacaac

ctatecccata

aaagaaaaaa
agactggaac
taatctggca
tgaaggaaaa
aaagaaacaa
gcctccactg
ttggaatctt
catgtgtgac
atattggett
tegagttatt
ttaatttgtt
<210> 89

<211> 4367
<212> DNA

gtecatggage
caaaggaaag
cacagtatgg
cttagccctt

agccacttgg

aaaattaaaa
attgattagg
gcaggaggga
aagaaataag
ttttgettga
ggcagcagga
ttgttgetcet
tttgggtetyg
actggtctge
gttaacaaag

aaaacataaa

<213> Homo sapiens

<400> 89

gacgcecatac
tetgettetg
ggaaacttygg
aagtttetgt
aagacacgac
gggcecegyy
agcagtgatg
gdctccacde
gaggagacca
ccctecgate
agggatatcg
gagaatgact
cetccactet
agetttgaac
acatctegaa

gggggcactg

tggacgccaa
agaaggttte
agatecctgct
attcagctge
agaataaaga
aagaactgag
gecaaagcetga
caaaggtcaa
atgcaccaaa
tggatagctt
accaggacaa
ctgactcate
ttcetoctte
cocatectte
tgttccagge

gtggagtttt

tgcagattce
acaattctga
gaacctgtac
ggtgectaact

atgctgacag

agtcccctea
gagtgectca
gcagactatg
aagagagaga
aatctcttta
ccagctccaa
aaatacaatt
tctetgeete
cagctaaaac
agacccaaga

gaaatctaaa

gtgggaggaa
attgaaaaca
tcccagacca
ccaggcagag
ctcgatgtca
atcgagggge
gaagtccagg
caagcagggt
aaagaccaaa
ggacgggegy
ccgaagcacqg
ttetggcctyg
ccectcaaccy
tgtgacacce
teceotectggg

gtectggacce

attgeccace
aatgetgttt
tctgcagagg
gtcctacagt

cagccaccat

caacccagtyg
gacatgacat
taaacagaga
gaaagaaagce
gatggggetce
gcgcetagtgt
aaaaatggca
tgctttcaga
ttggecacat
aaagectgeta

atttcaaaaa

cttcaagget
gatcctgeaa
cagetgtagg
gagaatgggg
atgaggagtg
agggectace
cagacagcca
cggagtgagg
actgagcagg
agccttaatg
tecccecagta
teccagggec
ccagacagca
actggatatc
gccecteeee

ccaatgggtc

aaagactaga
ctetggtggt
tgacaggcea
gaagtgectyg

cagaatgacc

acacctttet
tettgtgetg
taaaaattaa
atcacacaaa
atttcoctecacg
tetgttctct
gaaacttgtt
aatgtcatce
cccctgttat
atgtcctett

a

gtcecctgeg
aagttcocagg
gaacttgggy
tetecacage
gacggaagaa
ctggaggggt
agaaggcceg
agatctcaga
aactccecteg
atgatggcag
tectacagecee
cagadagaca
ccoctegaca
atgetcecat

ctcacccaca

ccaagggggyg

acacacacat
teccctcetetyg
gatttgcatt
gggggttgte

cacgcaaaaa

gctttectet
tccttggaat
ttttcaatat
gattttetta
gtggcacttg
ttttgtaatc
tgttggacta
attgtgtaaa
ggctgecagga

atcattgttg

ggectecege
tgoccacact
tggagcagag
ctgaagaatg
agaggccccet
cagcacgtec
agtagaggaa
gagtgaaagt
gccacagtet
cagcgaccct
tggaagtgtg
ctaccaccca
gccagaggcet
ggagcccaec
gctctatcect

aggggctgece
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9780
9840
9900
9960

10020

10080
10140
10200
10260
10320
10380
10440
10500
10560
10620

10661

60
120
180
240
300
360
420
480
540
600
660

720

840
900

960
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tcatcagtgg ggggcectaa tgggggtaag cagcaccccce cacecactac tcccatttcea 1020

gtatcaagct
ggtgggaacc
cctececacac
gcccaaccac
cttectocetg
gcttcctott
tctgcagecag
teccaggeat
aatcagcaca
cccecaccac
ttecctceet
cadgadcage
cagcatcacyg
ggtagctcce
taccecaccag
ggccccaatyg
tectaceccat
ccaccggtge
gcttectege
agagcocogt
cctecctcoct
ccagggacct
ccctcaggece
agcgccacga
ccececagece
cagtctgcca
ctgtactteg
aaggtgcggce
gaacgcgaga
gcteaggagg
cecatttgaac

gecttgegea

catccattet
gceectgtaca
ctcegtgace

ggggtcecctyg

aadccadccta

ctggggctag tggtgetcecee ccaacaaage cgoctacecac tecagtgggt 1080
taccttotge tcecaccacca geccaacttec ccecatgtgac accgaacctg 1140
octgecctgag acccctcaac aatgcatcag cctetecece tggeoectgyggy 1200
tacctggtca totgoectet ceccacgeca tgggacaggy tatgggtgga 1260
geccagagaa gggcccaact ctggctecett cacecccacte totgectcet 1320
ctgctccage geccceccatg aggtttectt attcatccte tagtagtage 1380
cctectette cagttettec tectcttoct ctgecteccce ctteoccaget 1440
tgcccageta cceccactet ttecctecce caacaagect ctetgtetec 1500
ccaagtatac tcagccttet ctcccatcece aggctgtgtg gagccagggt 1560
ctecteceecta tggecgecte ttagccaaca gcaatgeoccca tceaggecce 1620
ctactgggge ccagtecaecc geccacccace cagtctcaac acatcaccat 1680
aacagdaaca goagcagoag cagcageage agcagcagoa goagoagoag 1740
gaaactetgg gecccetcet cctggageat ttoeccacce actggaggye 1800
accacgcaca cccttacgee atgtctecct ccctggggte tectgaggccee 1860
ggecagoaca cctgoccaca cctcacagec aggtgtccta cagccaagea 1920
gaecctocagt ctettectet tecaactett cctcottccae tteotcaaggg 1980
gttecacacco ctececcettee cagggoccetc aaggggegece ctaccettte 2040
ctacggtcac cacctctteg gctacccttt ccacggtcat tgccaccgtg 2100
cagcaggcta caaaacggcec tccccacctg ggcoceccace gtacggaaag 2160
coceggggge ctacaagaca gocaccoccac ccggatacaa accecgggteyg 2220
tccgaacggg gaccccaceg ggctatcgag gaacctcocgee acctgcagge 2280
tcaagccggg ctcgcoccacc gtgggacctg ggecccctgee acctgegggg 2340
tgccateget geccaccacca cctgeggoce ctgeetcagg gocgoecotg 2400
agatcaaaca ggagcegget gaggagtatg agaccccega gageceoggtg 2460
gcagecoctc gococcctcec aaggtggtag atgtacccag ccatgccagt 2520
ggttcaacaa acacctggat cgeggettca actegtgege gegecagegac 2580
tgccactgga gggctacaag ctggccaaga agegggecega ccotggtggag 2640
gagaggocga gcagegcgeg cgcgaagaaa aggagcgega gogocgagegyg 2700
adgagcgega gcgcgagaag gagcgcgage ttgaacgcag cgtgaagttg 2760
gecgtgetoe ggtggaatge ccatctetgg geccagtgee ccatcgecoct 2820
cgggcagtge ggtggetaca gtgcceccet acctgggtec tgacacteca 2880
ctctcagtga atatgcccgg cctcatgtca tgtcotectgg caatcgeaac 2940
acgtgccecet gggggcagtg gacedgggge tectgggtta caatgtcocg 3000
geagtgatcec agetgocecgyg gagagggaac gggaagecceg tgaacgagac 3060
gcctcaagee tggetttgag gtgaagecta gtgagctgga acccctacat 3120
ggccgggett ggatcccettt ccecgacatg ggggcctgge tctgeoagecet 3180
acctacacae tttdcoottt catdcocadea taaddoccet addadaagaa 3240



cgtectagege
gcagctgaga
ctgcagatge
cacctgcace
ccectggect
ccectgette
cettaceggg
gccatgeacyg
catgcccatc
ctgaagaagg
tacattggac
agccaagagg
agggacagac
ggggacagaa
ctecteoccee
attteatctg
gatccctgtg
atttatatat
aaacaaaaac

<210>90
<211>21

<212> RNA

tggcagctgyg
ggcagcacgce
tcaatgtgac
agcaagatgc
cagggtctca
ctcacecctct
acctgcegge
cacagtcage
accagetgea
aaagcgacaa
cttggageac
gtgctgctca
agaaggccaa
agcgcacaga
atgcccaace
ttagatgtgyg
tgcgegecce
ataaatatct

atcctcacaa

<213> Artificial

<220>

<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1)..(1)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (4)..(4)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (7)..(7)
<223> n is 5-methylcytosine

gccageectg
agaaagggtyg
tccecatcac
tatccatgca
ccttaccegg
gcacgagaac
cteeetttet
tgagctgcag
cagtgtgecyg
gcecactgtag
cececcacecte
gttgcaggge
ggcecgatgt
atcttggace
ccetgtggeeg
ctgttttgeg
ctctgcaatg
atatgacget

ctecceccagga

cggecctgaca
geggecctgg
caccagecact
gecctcetgect
atccectace
gaagttcttc
geccegatgt
cgcttggege
ctgeetgece
aacctgegat
cccccaccgt
ctcegeaget
ggtgtgcaga
aggtetetet
cegeeccetee
tagcategtyg
tatgeeccett
cttaaaaaaa

aadaaaaaaa

tgtecctatge
gecaatgacce
cccacatcca
cggtgcaccc
cagctggaac
gtcaccaget
cagecagctca
tggaacagca
aggaggacta
caagagagca
gcecttggee
ggacagagag
ggtggggagy
tecttgtece
cctgececgt
tgecaccecot
gecectteoce
catcccaace

aaaaaaa

tgageggetg
actggcccgg
ctageacctg
tctcattgac
tecteoctaac
ctttgectgee
tcagcectgeag
gcagtggctg
ctacagtcac
ccatggetee
tgccacecag
tgggggaggy
tggcgaggat
cecotgetttt
tggtgtgatt
geacataage
cacactaata

aaaaccaacc
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3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320

4367



<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<400> 90
nugnugnugn ugnugnugnu g 21

<210> 91
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<400> 91
nugcugcuge ugcugecugeu g 21

<210> 92
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide
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<220>

<221> misc_feature
<222>(4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<400> 92
cugnugcugn ugcugnugcu g

<210> 93
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<400> 93

21
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nugcugnugec ugnugcugnu g 21

<210> 94
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<400> 94
cugcugnugn ugnugcugcu g 21

<210>95
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<400> 95
cugcugcugn ugcugcugcu g 21

<210> 96
<211>21
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<400> 96
nugcugcugc ugcugcugnu g

<210> 97
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>
<221> misc_feature
<222> (14)..(14)

21
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<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(20)..(20)

<223> n is 5-methyluracil

<400> 97
cngecngenge ngengengen g

<210> 98
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<400> 98
cngcugcuge ugcugeugeu g

<210>99
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

21

21
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<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<400> 99
cugcngecuge ngeugengeu g

<210> 100
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<400> 100
cngcugenge ugengeugen g

<210> 101
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

21

21
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<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<400> 101
cugecugenge ngengeugeu g

<210> 102
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<400> 102
cngcugeuge ugcugeugen g

<210> 103
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

21

21
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<221> misc_feature
<222> (8)..(8)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<400> 103
cugcugcengc ugengcugceu g 21

<210> 104
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (7). (7)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222> (8)..(8)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<400> 104
nngnngnngn ngnngnngnn g

<210> 105

21
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<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<400> 105
cugcugnngn ngnngcugcu g 21

<210> 106
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide
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<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is 5-methylcytosine

<400> 106
nngcugcuge ugcugeugnn g

<210> 107
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

21
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<221> misc_feature
<222>(10)..(10)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<400> 107
nugnugnugn ugnugnugnu g

<210> 108
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>
<221> misc_feature

21
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<222>(19) .. (19)
<223> n is 5-methylcytosine

<400> 108
nugcugnugc ugnugcugnu g 21

<210> 109
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222>(19) .. (19)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<400> 109
nugnugnugn ugnugnugnu gnug

<210> 110
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

24
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<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23) .. (23)

<223> n is 5-methyluracil

<400> 110
cngcngenge ngengengen geng

<210> 111
<211>27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

24
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<221> misc_feature
<222>(16)..(16)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<400> 111
nugnugnugn ugnugnugnu gnugnug

<210> 112
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>
<221> misc_feature

27
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<222> (11)..(11)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23)..(23)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (26)..(26)

<223> n is 5-methyluracil

<400> 112
cngcngengc ngengengen gengeng

<210> 113
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (4)..(4)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(16) .. (16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223> n is 5-methylcytosine

<400> 113

nugnugnugn ugnugnugnu gnugnugnug

<210> 114
<211> 30
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<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23)..(23)

<223> n is 5-methyluracil

<220>



<221> misc_feature
<222> (26)..(26)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(29) .. (29)

<223> n is 5-methyluracil

<400> 114
cngcngenge ngengengen gengengeng

<210> 115
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222> (16) .. (16)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (31)..(31)

<223> n is 5-methylcytosine

<400> 115
nugnugnugn ugnugnugnu gnugnugnug nug

<210> 116
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>
<221> misc_feature
<222> (5)..(5)

33

DK/EP 2841578 T3



<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23)..(23)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (26)..(26)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(29) .. (29)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (32)..(32)

<223> n is 5-methyluracil
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<400> 116
cngcngenge ngengengen gengengeng cng

<210> 117
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>
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<221> misc_feature
<222> (22)..(22)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(31)..(31)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (34)..(34)

<223> n is 5-methylcytosine

<400> 117

nugnugnugn ugnugnugnu gnugnugnug nugnug

<210> 118
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>
<221> misc_feature
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<222> (8)..(8)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23) .. (23)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (26)..(26)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(29) .. (29)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (32)..(32)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (35)..(35)

<223> n is 5-methyluracil
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<400> 118
chgcngengce ngengengen gengengeng cngeng 36

<210> 119
<211>12
<212> RNA
<213> Atrtificial

<220>
<223> Oligonculeotide

<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 5-methylcytosine

<220>

DK/EP 2841578 T3



<221> misc_feature
<222>(12)..(12)
<223> n is 5-methylcytosine

<400> 119
ngnngnngnn gn 12

<210>120
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 5-methylcytosine

<400> 120
ngcngengen ge 12

<210> 121
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligoncleotide

<220>
<221> misc_feature
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<222>(1).. (1)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine
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<400> 121
ngnngnngnn gnngn 15

<210> 122
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<400> 122
ngcngengen genge 15

<210> 123
<211>18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide
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<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222> (15)..(15)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16).. (16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<400> 123
ngnngnngnn gnngnngn

<210> 124
<211>18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222>(13)..(13)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(16).. (16)

<223> n is 5-methylcytosine

<400> 124
ngcngengen gengenge

<210> 125
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223> n is 5-methylcytosine

<400> 125
ngnngnngnn gnngnngnng n

<210> 126
<211>21
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16).. (16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<400> 126
ngcngengen gengengeng ¢ 21

<210> 127
<211>24
<212> RNA
<213> Artificial

<220>
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<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1).. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is 5-methylcytosine

<400> 127
ngnngnngnn gnngnngnng nngn

<210> 128
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
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<221> misc_feature
<222> (1) .. (1)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16).. (16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<400> 128

ngcngcngen gengengeng cnge

<210> 129
<211> 27
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (27) .. (27)

<223> n is 5-methylcytosine

<400> 129
ngnngnngnn gnngnngnng nngnngn
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<210> 130
<211>27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (4)..(4)
<223>nisa, c,g,oru

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (22)..(22)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<400> 130
ngcngengen gengengeng cngenge

<210> 131
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22).. (22)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222> (24) .. (24)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (27)..(27)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223> n is 5-methylcytosine

<400> 131
ngnngnngnn gnngnngnng nngnngnngn

<210> 132
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (7)..(7)

30

DK/EP 2841578 T3



<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (28)..(28)

<223> n is 5-methylcytosine

<400> 132

ngcngengen gengengeng cngengenge

<210> 133
<<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide
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<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(2)..(2)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<400> 133
nngnngnngn ng 12

<210> 134
<211>12
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<400> 134
chgengenge ng 12

<210> 135
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (4)..(4)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methylcytosine

<400> 135
nngnngnngn ngnng 15

<210> 136
<211> 15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide
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<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methylcytosine

<400> 136
cngcngengce ngeng 15

<210> 137
<211>18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methylcytosine

<220>
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<221> misc_feature
<222> (4)..(4)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (17)..(17)
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<223> n is 5-methylcytosine

<400> 137
nngnngnngn ngnngnng 18

<210> 138
<211> 18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (2) .. (2)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<400> 138
cngecngengce ngengeng 18

<210> 139
<211> 21
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<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(2)..(2)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>



<221> misc_feature
<222>(13)..(13)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is 5-methylcytosine

<400> 139
nngnngnngn ngnngnngnn g

<210> 140
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222> (5)..(5)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is 5-methylcytosine

<400> 140
cngecngenge ngengengen g

<210> 141
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222>(2) .. (2)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature
<222>(17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (20).. (20)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is 5-methylcytosine

<400> 141

nngnngnngn ngnngnngnn gnng

<210> 142
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>
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<221> misc_feature
<222> (8)..(8)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (23) .. (23)

<223> n is 5-methylcytosine

<400> 142
cngcngenge ngengengen geng

<210> 143
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>
<221> misc_feature

24
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<222>(2) .. (2)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (20).. (20)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22).. (22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (23) .. (23)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is 5-methylcytosine

<400> 143
nngnngnngn ngnngnngnn gnngnng

<210> 144
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

27
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<221> misc_feature
<222>(2)..(2)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (20).. (20)
<223>nisa,c,g,oru

<220>

<221> misc_feature

<222> (23) .. (23)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is 5-methylcytosine

<400> 144
cngcngecngce ngengengcen gengeng 27
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<210> 145
<211>30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine



<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (20)..(20)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(23) .. (23)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222> (26)..(26)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(29) .. (29)

<223> n is 5-methylcytosine

<400> 145
nngnngnngn ngnngnngnn gnngnngnng

<210> 146
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (14)..(14)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(20).. (20)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (23) .. (23)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(29) .. (29)

<223> n is 5-methylcytosine

<400> 146
cngcngengc ngengengen gengengeng

<210> 147
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature
<222>(9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<400> 147
uunuunuunu un 12

<210> 148
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1)..(1)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4).. (4)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (7)..(7)

<223> n is 5-methyluracil

<220>
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<221> misc_feature
<222> (8)..(8)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<400> 148
nncnncnncn nc 12

<210> 149
<211> 15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222> (15)..(15)
<223> n is 5-methylcytosine

<400> 149
uunuunuunu unuun 15

<210> 150
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1) .. (1)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4)..(4)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (7)..(7)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>
<221> misc_feature
<222>(10)..(10)
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<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<400> 150
nncnncnncn ncnnec 15

<210> 151
<211> 18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)
<223>nisa,c,g,oru

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<400> 151
uunuunuunu unuunuun

<210> 152
<211>18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1) .. (1)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4)..(4)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (7)..(7)

<223> n is 5-methyluracil

<220>
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<221> misc_feature
<222> (8)..(8)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (16)..(16)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<400> 152
nncnnennecn nennenne

<210> 153
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
<221> misc_feature
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<222> (3)..(3)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<400> 153
uunuunuunu uNUUNUUNUU N

<210> 154
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
<221> misc_feature
<222> (1) .. (1)
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<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4).. (4)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (7)..(7)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil
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<220>

<221> misc_feature
<222> (16)..(16)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<400> 154
nncnncnnecn nennennenn ¢

<210> 155
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1)..(1)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>
<221> misc_feature
<222> (3)..(3)

<223> n is 5-methylcytosine

<220>
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<221> misc_feature
<222> (4)..(4)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (7)..(7)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (12)..(12)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222>(13)..(13)

DK/EP 2841578 T3



<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (16)..(16)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20).. (20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<400> 155
nnnnnNNNNN nnNNNNNNNN N

<210> 156
<211>21
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<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1) .. (1)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is 5-methylcytosine

<400> 156
NNNUUCUUCU ucuucuucnn n

<210> 157
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

21
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<221> misc_feature
<222> (1) .. (1)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (7).. (7)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (13)..(13)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222>(19)..(19)
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<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<400> 157
nnnuucnnnu ucnnnuucnn n 21

<210> 158
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is 5-methylcytosine

<400> 158
uunuunuuNU uUNUUNUUNUU NUUN

<210> 159
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1) .. (1)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4)..(4)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

24
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<221> misc_feature
<222> (7).. (7)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (13)..(13)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (16)..(16)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methyluracil

<220>
<221> misc_feature
<222> (20)..(20)
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<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (22)..(22)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23) .. (23)

<223> n is 5-methyluracil

<400> 159
nncnnennen nenncnnenn cnne

<210> 160
<211>27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

24

DK/EP 2841578 T3



<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (27) .. (27)

<223> n is 5-methylcytosine

<400> 160
uunuunuuNU UNUUNUUNUU NUUNUUN

<210> 161
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4)..(4)

<223> n is 5-methyluracil

<220>

27
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<221> misc_feature
<222> (5)..(5)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (7)..(7)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (13)..(13)
<223>nisa,c,g,o0ru

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (16)..(16)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>
<221> misc_feature
<222>(19) .. (19)
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<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (22)..(22)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(23) .. (23)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (25) .. (25)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (26)..(26)

<223> n is 5-methyluracil

<400> 161
nncnncnnecn nenncnnenn cnnenne

<210> 162
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (27) .. (27)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223> n is 5-methylcytosine

<400> 162
uunuunuunNU uNUUNUUNUU nUUNUUNUUN

<210> 163
<211> 30
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1) .. (1)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (2)..(2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4).. (4)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (7)..(7)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methyluracil
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<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (16)..(16)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (22)..(22)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23) .. (23)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (25) .. (25)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (26)..(26)

<223> n is 5-methyluracil

<220>
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<221> misc_feature
<222> (28)..(28)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(29) .. (29)

<223> n is 5-methyluracil

<400> 163
nncnncnnecn ncnncnnenn cnncnnennc

<210> 164
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222>(18)..(18)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (27)..(27)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n is 5-methylcytosine

<400> 164
uunuunuunu uNUUNUUNUU NUUNUUNUUN UUN

<210> 165
<211> 33
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1) .. (1)

<223> n is 5-methyluracil

<220>
<221> misc_feature
<222> (2)..(2)
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<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4).. (4)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (7).. (7)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(14)..(14)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (16)..(16)

<223> n is 5-methyluracil
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<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (22)..(22)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23)..(23)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (25) .. (25)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (26)..(26)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (28) .. (28)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(29) .. (29)

<223> n is 5-methyluracil

<220>
<221> misc_feature
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<222>(31)..(31)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (32)..(32)

<223> n is 5-methyluracil

<400> 165
nNcNNenNNcn NCNNCNNCNN CNNCNNENNE NNC

<210> 166
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222>(18)..(18)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(24) .. (24)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (27) .. (27)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (36)..(36)

<223> n is 5-methylcytosine

<400> 166
uunuunuuNU uNUUNUUNUU NUUNUUNUUN UuNuun

<210> 167
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (1) .. (1)

<223> n is 5-methyluracil
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<220>

<221> misc_feature
<222>(2) .. (2)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (4).. (4)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (5)..(5)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (7).. (7)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (8)..(8)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (11)..(11)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (13)..(13)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (14)..(14)

<223> n is 5-methyluracil

<220>
<221> misc_feature
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<222> (16)..(16)
<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (17)..(17)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (20)..(20)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (22)..(22)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (23) .. (23)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (25) .. (25)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (26)..(26)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (28)..(28)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (29) .. (29)

<223> n is 5-methyluracil
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<220>

<221> misc_feature
<222> (31)..(31)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222>(32)..(32)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (34)..(34)

<223> n is 5-methyluracil

<220>

<221> misc_feature
<222> (35)..(35)

<223> n is 5-methyluracil

<400> 167
nncnncnnecn nenncnnenn cnncnnenne NNenne

<210> 168
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>
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<221> misc_feature
<222>(12)..(12)
<223> n is 5-methylcytosine

<400> 168
ggnggnggng gn 12

<210> 169
<211> 15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<400> 169
ggnggnggng gnggn 15

<210> 170
<211> 18
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<400> 170
ggnggnggng gnggnggn 18

<210>171
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
<221> misc_feature
<222> (3)..(3)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (21) .. (21)

<223> n is 5-methylcytosine

<400> 171
ggnggnggng gnggnggngg n

<210> 172
<211>21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<400> 172
ggnggcggeg geggeggegg n 21

<210> 173
<211>21
<212> RNA
<213> Atrtificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<400> 173
ggnggcggng gecggnggegg n 21

<210> 174
<211> 21
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
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<221> misc_feature
<222>(9) .. (9)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<400> 174
ggcggeggng gnggnggegg ¢©

<210> 175
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (12)..(12)

<223> n is 5-methylcytosine

<220>
<221> misc_feature

21

DK/EP 2841578 T3



<222> (15)..(15)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is 5-methylcytosine

<400> 175
ggnggnggng gnggnggngg nggn

<210> 176
<211> 27
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222>(12)..(12)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (27) .. (27)

<223> n is 5-methylcytosine

<400> 176
ggnggnggng gnggnggngg nggnggn

<210> 177
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (27) .. (27)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (30)..(30)

<223> n is 5-methylcytosine

<400> 177

ggnggnggng gnggnggngg nggnggnggn

<210>178
<211>12
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 5-methylcytosine

<400> 178
nggnggnggn gg 12

<210> 179
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (7)..(7)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<400> 179
nggnggnggn ggngg 15

<210> 180
<211>18
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine
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<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<400> 180
nggnggnggn ggnggngg 18

<210> 181
<211>21
<212> RNA
<213> Atrtificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>
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<221> misc_feature
<222>(19)..(19)
<223> n is 5-methylcytosine

<400> 181
nggnggnggn ggnggnggng g 21

<210> 182
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
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<222>(19) .. (19)
<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(22).. (22)

<223> n is 5-methylcytosine

<400> 182
nggnggnggn ggnggnggng gngg

<210> 183
<211> 27
<212> RNA
<213> Atrtificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (16)..(16)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<400> 183
nggnggnggn ggnggnggng gnggngg

<210> 184
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

27

DK/EP 2841578 T3



<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25) .. (25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (28) .. (28)

<223> n is 5-methylcytosine

<400> 184
nggnggnggn ggnggnggng gnggnggngg

<210> 185
<211>15
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 2,6-diaminopurine

<220>
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<221> misc_feature
<222> (3)..(3)
<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 2,6-diaminopurine

<400> 185
ngnnungnnu ngnnu 15

<210> 186
<211> 20
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223>n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 2,6-diaminopurine
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<220>

<221> misc_feature
<222>(16)..(16)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 2,6-diaminopurine

<400> 186
ngnnungnnu ngnnungnnu

<210> 187
<211> 20
<212> RNA
<213> Artificial

<220>
<223> Oligonucelotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 2,6-diaminopurine

<220>
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<221> misc_feature
<222>(18)..(18)
<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 2,6-diaminopurine

<400> 187
ngnnuagaau agaaungnnu

<210> 188
<211> 20
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 2,6-diaminopurine

<220>
<221> misc_feature
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<222> (14)..(14)
<223> n is 2,6-diaminopurine

<400> 188
ngnnuagaau ngnnuagaau 20

<210> 189
<211> 20
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 2,6-diaminopurine

<400> 189
ngaauagnnu ngaauagnnu 20

<210> 190
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<211> 25
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1) .. (1)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6) .. (6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223>n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 2,6-diaminopurine



<220>

<221> misc_feature

<222> (14)..(14)

<223>n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(19) .. (19)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(21) .. (21)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (23) .. (23)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (24) .. (24)

<223> n is 2,6-diaminopurine

<400> 190
ngnnungnnu ngnnungnnu ngnnu

<210> 191
<211> 30
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
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<221> misc_feature
<222>(1).. (1)
<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9) .. (9)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 2,6-diaminopurine

<220>
<221> misc_feature
<222> (16)..(16)
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<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (28)..(28)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(29)..(29)

<223> n is 2,6-diaminopurine

<400> 191

ngnnungnnu ngnnungnnu ngnnungnnu

<210> 192
<211> 35
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<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (8)..(8)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 2,6-diaminopurine

<220>



<221> misc_feature
<222> (14)..(14)
<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (28)..(28)

<223> n is 2,6-diaminopurine

<220>
<221> misc_feature
<222>(29)..(29)
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<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(31)..(31)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (34)..(34)

<223> n is 2,6-diaminopurine

<400> 192
ngnnungnnu ngnnungnnu ngnnungnnu ngnnu

<210> 193
<211>12
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is 5-methylcytosine

<400> 193
naggnaggna gg 12

<210> 194
<211>12
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<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 2,6-diaminopurine

<400> 194
cnggenggen gg 12

<210> 195
<211> 16
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223>n is 2,6-diaminopurine

<220>
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<221> misc_feature
<222> (14)..(14)
<223> n is 2,6-diaminopurine

<400> 195
cnggcecnggen ggengg 16

<210> 196
<211> 16
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<400> 196
naggnaggna ggnagg 16

<210> 197
<211> 20
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>
<221> misc_feature
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<222> (1)..(1)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<400> 197
naggnaggna ggnaggnagg

<210> 198
<211> 20
<212> RNA
<213> Atrtificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>
<221> misc_feature
<222>(10)..(10)
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<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<400> 198
cnggenggen ggenggengg 20

<210> 199
<211> 20
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<400> 199
naggcaggna ggcaggnagg 20

<210> 200
<211> 20
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide



<220>

<221> misc_feature

<222> (2)..(2)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<400> 200
cnggcaggcn ggcaggengg

<210> 201
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222>(1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>
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<221> misc_feature
<222>(17)..(17)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is 5-methylcytosine

<400> 201
naggnaggna ggnaggnagg nagg 24

<210> 202
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<220>
<221> misc_feature
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<222> (22)..(22)
<223> n is 2,6-diaminopurine

<400> 202
cnggcnggen ggenggengg cngg 24

<210> 203
<211> 28
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21)..(21)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (25)..(25)
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<223> n is 5-methylcytosine

<400> 203
naggnaggna ggnaggnagg naggnagg 28

<210> 204
<211> 28
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is 2,6-diaminopurine
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<400> 204
cnggenggen ggenggengg cnggengg

<210> 205
<211> 32
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(17)..(17)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(21)..(21)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is 5-methylcytosine

<220>
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<221> misc_feature
<222> (29)..(29)
<223> n is 5-methylcytosine

<400> 205
naggnaggna ggnaggnagg naggnaggna gg 32

<210> 206
<211> 32
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (10)..(10)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is 2,6-diaminopurine

<220>
<221> misc_feature
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<222> (26)..(26)
<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (30)..(30)

<223>n is 2,6-diaminopurine

<400> 206
cnggenggen ggenggengg enggenggen gg

<210> 207
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (9)..(9)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (21)..(21)
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<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(29)..(29)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (33)..(33)

<223> n is 5-methylcytosine

<400> 207
naggnaggna ggnaggnagg naggnaggna ggnagg

<210> 208
<211> 36
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (2)..(2)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (14)..(14)

<223> n is 2,6-diaminopurine
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<220>

<221> misc_feature
<222>(18)..(18)

<223>n is 2,6-diaminopurine

<220>

<221> misc_feature
<222>(22)..(22)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (26)..(26)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (30)..(30)

<223> n is 2,6-diaminopurine

<220>

<221> misc_feature

<222> (34)..(34)

<223> n is 2,6-diaminopurine

<400> 208

cnggcnggcn ggcnggcengg cnggcnggcen ggcngg

<210> 209
<211>17
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (12)..(12)

<223> n is 5-methylcytosine

<400> 209
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ggcucnggecu cnggeuc 17

<210> 210
<211>18
<212>DNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is an abasic monomer

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is an abasic monomer

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<400> 210
ggcnenggen cnggencn 18

<210> 211
<211> 18
<212> RNA
<213> Artificial
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<400> 211
ggcucnggecu cnggeucn

<210>212
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>
<221> misc_feature
<222> (24)..(24)

18
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<223> n is 5-methylcytosine

<400> 212
ggcucnggeu cnggeucngg cucn

<210> 213
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is an abasic monomer

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(16)..(16)

<223> n is an abasic monomer

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is an abasic monomer

24
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<220>

<221> misc_feature
<222>(24)..(24)

<223> n is 5-methylcytosine

<400> 213
ggencnggen cnggencngg cnen

<210> 214
<211>24
<212> RNA
<213> Atrtificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature
<222> (4)..(4)
<223> n is inosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)
<223> n is inosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222> (16)..(16)
<223> n is inosine

<220>

<221> misc_feature

<222> (18)..(18)

<223> n is 5-methylcytosine

<220>

24
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<221> misc_feature
<222> (22).. (22)
<223> n is inosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is 5-methylcytosine

<400> 214
ggencnggen cnggencngg cnen

<210> 215
<211> 24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (18)..(18)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is 5-methylcytosine

<400> 215
ggccunggec unggecungg ccun

<210> 216
<211> 18
<212> RNA
<213> Artificial

24

24
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<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine
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<400> 216
ggnunnggnu nnggnunn 18

<210> 217
<211> 24
<212> RNA
<213> Atrtificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>
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<221> misc_feature
<222> (17)..(17)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (21)..(21)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (23)..(23)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223>n is C or 5-methylcytosine

<400> 217
ggnunnggnu nnggnunngg nunn

<210> 218
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222> (4)..(4)
<223> n is inosine

<220>
<221> misc_feature

24
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<222> (5)..(5)
<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (6)..(6)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)
<223> n is inosine

<220>

<221> misc_feature

<222> (11)..(11)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222> (16)..(16)
<223> n is inosine

<220>

<221> misc_feature

<222> (17)..(17)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine
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<220>

<221> misc_feature

<222> (21)..(21)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222> (22)..(22)
<223> n is inosine

<220>

<221> misc_feature

<222> (23)..(23)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is C or 5-methylcytosine

<400> 218
ggnnnnggnn nnggnnnngg nnnn

<210> 219
<211>24
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (3)..(3)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (4)..(4)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (5)..(5)

<223> n is C or 5-methylcytosine

<220>

24
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<221> misc_feature
<222> (6)..(6)
<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(9)..(9)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (11)..(11)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(12)..(12)

<223>n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (15)..(15)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (16)..(16)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (17)..(17)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature
<222>(18)..(18)

<223> n is C or 5-methylcytosine

<220>
<221> misc_feature
<222> (21)..(21)
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<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is an abasic monomer

<220>

<221> misc_feature
<222>(23)..(23)

<223> n is C or 5-methylcytosine

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is C or 5-methylcytosine

<400> 219
ggnnnnggnn nnggnnnngg nnnn

<210> 220
<211> 25
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

<221> misc_feature

<222> (1)..(1)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (4).. (4)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7).. (7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(10)..(10)

<223> n is 5-methylcytosine

24
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<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (16).. (16)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is an abasic monomer

<400> 220
nugnugnugn ugnugnugnu gnnnn

<210> 221
<211> 25
<212> RNA
<213> Artificial

<220>
<223> Oligonucleotide

<220>

25
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<221> misc_feature
<222>(1)..(1)
<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (7)..(7)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (13)..(13)

<223> n is 5-methylcytosine

<220>

<221> misc_feature
<222>(19)..(19)

<223> n is 5-methylcytosine

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (23)..(23)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (24)..(24)

<223> n is an abasic monomer

<220>

<221> misc_feature

<222> (25)..(25)

<223> n is an abasic monomer

<400> 221
nugcugnugc ugnugecugnu gnnnn

DK/EP 2841578 T3

REFERENCES CITED IN THE DESCRIPTION



DK/EP 2841578 T3

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o WO2011097614A (8010
. USBBB3173R [0018l

o US13530218B [0022]

o WOROT1007641A [0022]
o WOZOT1150408A [0022]
. WOZOOT089611A [60291
o EP121651394 (01001

.« LUSBI836914F 10100]

Non-patent literature cited in the description

¢ Chem. Commun., 2007, 3765- {33221

» KIEBURTZ K. et al.Huntington Study Group, 1996, vol. 11, 136-142 {884}

e REMINGTONScience and Practice of  PharmacyLippincott  Wiliams &
Wilkins20000000 {58623

e AARTSMA-RUS et al.Hum Mol Gen, 2003, vol. 12, 8907-14 {3383}

* ARAI K et al.Bioorg. Med. Chem., 2011, vol. 21, 6285- 3383}

» BAUER et al.J Neurochem., 2009, vol. 110, 1737-65 [{$83%]

 BRAIDA C. et al.Human Molecular Genetics, 2010, vol. 9, 1399-1412 {8488}

« BRUNO et al.Adv Drug Deliv Rev., 2011, vol. 63, 131210-26 {8333}

o DIEBOLD et al.Eur J Immunol, 2006, vol. 36, 123256-67 {8881

« EVERS et al.PLoS ONE, 2011, vol. 6, 9e24308- {388}

« HUANG et al.Somat Cell Molec Gen, 1998, vol. 24, 217-33 [#488]

* KRIEG AM. et al.Nature, 1995, vol. 374, 546-549 [94%a1

* KRIEG, A. M.Curr. Opin. Immunol., 2000, vol. 12, 35-43 {§539]

« KUMAR LPharm. Technol., 2008, vol. 3, 128- {88338}

» MUCHOWSKI et al.PNAS, 2002, vol. 99, 727-32 {G4%8]

« MULDERS et al.PNAS, 2009, vol. 106, 3313915-20 [883%1

» PEACOCKH et al.J. Am. Chem. Soc., 2011, vol. 133, 9200- {83541

* POPOVIC PJ. et al.J of Immunol, 2006, vol. 177, 8701-8707 {8935}

¢ ROON-MOM et al.Mol Brain Res, 2002, vol. 109, 1-10 [88583]




DK/EP 2841578 T3

ROPPER AH.BROWN RH.Principles of neurologyMcGraw-Hill20050000 {£4331
ROSS et al.Lancet Neurol., 2011, vol. 10, 83-98 5331

RIGO, F et al.Nature chemical biology, 2012, vol. 8, 555-561 [(388]
STEFFAN et al.PNAS, 2000, vol. 97, 6763-68 {358}

VON HORSTEN 8. et al.Hum Mol Genet., 2003, vol. 12, 6617-24 {3332}
WAGNER, H.Adv. Immunol., 1999, vol. 73, 329-368 (3438}

YU RZ.Anal Biochem, 2002, vol. 304, 19-25 [{(88}



10

15

20

DK/EP 2841578 T3

Patentkrayv

1. Oligonukleotid bestaende af 2'-O-methyl RNA-nukleotidrester med en ho-
vedkeede, hvor alle phosphat-dele er erstattet af phosphorothioat-dele, hvil-
ken oligonukleotid har en basesekvens bestaende af (XYG),, hvor hvert X er
5-methylcytosin, og hvert Y er uracil (SEQ ID NO:90).

2. Oligonukleotid ifalge krav 1, hvor oligonukleotidet er et enkeltstrenget olig-
onukleotid.

3. Sammensatning omfattende et oligonukleotid ifalge krav 1 eller 2.

4. Sammenseetning ifalge krav 3, hvor den omfatter mindst ét excipiens, der
yderligere kan understatte forstaerkning af targeting og/eller afgivelse af
sammensaetningen og/eller oligonukleotidet til et veev og/eller en celle
og/eller i et vaev og/eller en celle.

5. Oligonukleotid ifalge krav 1 eller 2, eller sammenseetning ifelge krav 3 eller
4, til anvendelse som et medikament til forebyggelse, forsinkelse og/eller be-
handling af en human genetisk sygdom forbundet med cis-element repeat-
instabilitet.
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DRAWINGS

Fig. 1a
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