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Description

FIELD OF INVENTION

[0001] The present invention relates to oligonucleotides (oligomers) that are complementary to and hybridize to
SNHG14 downstream of SNORD109B, leading to induction of paternal expression of Ubiquitin-protein ligase E3A
(UBE3A) in an animal or human. The present invention further relates to pharmaceutical compositions and methods for
treatment of Angelman syndrome.

BACKGROUND

[0002] Angelman syndrome is neuro-genetic disorder caused by deletion or inactivation of the UBE3A genes on the
maternally inherited chromosome 15q11.2. The paternal copy of the UBE3A gene is subject to genomic imprinting and
silencing in neurons by an endogenous antisense transcript of UBE3A, termed SNHG14 (also known as UBE3A-ATS)
(Meng et al. 2012 Hum Mol Genet. Vol. 21 pp. 3001-12). Other cell types than neurons seem to express the UBE3A
gene from both the maternal and paternal allele.
[0003] Angelman syndrome is characterized by severe intellectual and developmental disability, sleep disturbance,
seizures, jerky movements, EEG abnormalities, frequent laughter or smiling, and profound language impairments.
[0004] WO 2012/064806 discloses a method of inducing UBE3A expression in a cell by using a topoisomerase inhibitor.
The method can be used to treat Angelman syndrome. There is no disclosure of antisense oligonucleotides.
[0005] WO 2014/004572 discloses oligonucleotides with 2’-O-methoxyethyl-RNA (MOE) modifications targeting
mouse UBE3A-ATS. The oligonucleotides are only tested in mice related assays. In the region downstream of MBII-52
snoRNA (also known as SNORD115) and upstream of the UBE3A pre-mRNA there is no conservation between mouse
and human.Oligonucleotides targeting mouse UBE3A-ATS can therefore not be translated into oligonucleotides that will
function in a human. There is no disclosure of oligonucleotides targeting human UBE3A-ATS.

OBJECTIVE OF THE INVENTION

[0006] The present invention identifies novel oligonucleotides which induce human paternal UBE3A expression in
neuronal without affection expression of the paternal SNORD115, SNORD116 and SNRPN transcripts significantly.

SUMMARY OF INVENTION

[0007] The present invention relates to oligonucleotides targeting a nucleic acid capable of supressing the expression
of UBE3A and to treat or prevent diseases related to decreased activity of UBE3A, in particular in neuronal cells.
[0008] Accordingly, in a first aspect the invention provides antisense oligonucleotides which comprise a contiguous
nucleotide sequence of 10 to 30 nucleotides in length with at least 98% complementarity to the part of human SNHG14
long non-coding RNA corresponding to position 25278410 to 25419462 on human chromosome 15 version GRCh38.p2
for use in the treatment or prevention of Angelman syndrome in a subject. This region is also resembled by SEQ ID NO:
1. The oligonucleotide is an antisense oligonucleotide, preferably with a gapmer design. The oligonucleotide is capable
of inducing the expression of UBE3A, in particular paternal UBE3A expression in a neuron, by degradation, reduction
or removal of the UBE3A suppressor, in particular by reduction of the SNHG14 long non-coding RNA transcript down-
stream of SNORD109B. The UBE3A re-expression is achieved, without significantly affecting the expression of
SNORD115. The degradation of the target nucleic acid is preferably achieved via nuclease recruitment.
[0009] In a further aspect, the invention provides an antisense oligonucleotide capable of inducing human paternal
UBE3A expression for use in the treatment or prevention of Angelman syndrome in a subject, wherein said antisense
oligonucleotide comprises a contiguous nucleotide sequence that is 100% complementary to a region of the target
nucleic acid of position 1 to 55318 of SEQ ID NO: 1, wherein the oligonucleotide is either 15 to 20 nucleotides in length
or 17 to 22 nucleotides in length, wherein the oligonucleotide comprises one or more modified nucleosides, wherein the
one or more modified nucleosides is a 2’ sugar modified nucleoside, wherein the one or more 2’ sugar modified nucleoside
is independently selected from the group consisting of 2’-O-alkyl-RNA, 2’-O-methyl-RNA, 2’-alkoxy-RNA, 2’-O-methox-
yethyl-RNA, 2’-amino-DNA, 2’-fluoro-DNA, arabino nucleic acid (ANA), 2’-fluoro-ANA and LNA nucleosides, wherein
the oligonucleotide comprises at least one modified internucleoside linkage, wherein said modified internucleoside linkage
is a phosphorothioate linkage, wherein the oligonucleotide is a gapmer of the formula F-G-F’ wherein each of regions
F and F’ independently consists of 2, 3, 4 or 5 modified nucleoside units and region G consists of 9, 10, 11, 12, 13, 14
or 15 nucleoside units. In a further aspect, the invention provides a conjugate for use in the treatment or prevention of
Angelman syndrome in a subject, the conjugate comprising an antisense oligonucleotide of the invention and at least
one conjugate moiety covalently attached to the oligonucleotide.
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[0010] In a further aspect, the invention provides pharmaceutical compositions comprising the oligonucleotides or
conjugates of the invention and pharmaceutically acceptable diluents, carriers, salts and/or adjuvants.
[0011] In a further aspect, the invention provides methods for in vitro induction of UBE3A expression in a target cell
where expression of paternal UBE3A is suppressed, by administering an oligonucleotide, conjugate or composition of
the invention in an effective amount to said cell.

BRIEF DESCRIPTION OF FIGURES

[0012]

Figure 1: The upper strand illustrates the region of the SNHG14 transcript downstream of SNORD109B (UBE3A-
ATS) where the black boxes indicate the location of the tested mouse oligonucleotides. The lower strand illustrates
the UBE3A coding region, where the black boxes indicate exons. Exon 1 is located around 160kb. The oligonucle-
otides are placed in the antisense region of Exon 9 (positioned at ~97kb), Exon 10 (positioned at ~92kb), Exon 13
(positioned at ~77kb) and the 5’ end of Exon 16 (positioned at ~60kb).
Figure 2: Representation of the ability of the oligonucleotides, tested in Example 2, to induce re-expression of UBE3A
in human neuronal cell cultures. Oligonucleotides complementary to the region of human SNHG14 long non-coding
RNA between SNORD109B and the region upstream of the UBE3A coding region (position 1 to 55318 of SEQ ID
NO: 1) are indicated with • nonoverlap.
Oligonucleotides complementary to the region of human SNHG14 long non-coding RNA which is antisense to the
UBE3A pre-mRNA (position 55319 to 141053 of SEQ ID NO: 1) are indicated with moverlap. Oligonucleotides from

Table 3 with conservation to human and rhesus monkey are indicated at the bottom of each plot as . Conser-

vation between human:rhesus:mouse is indicated by . The oligonucleotide concentrations were 0.2, 1 and 5
microM as indicated in the right hand side each plot.

DEFINITIONS

Oligonucleotide

[0013] The term "oligonucleotide" as used herein is defined as it is generally understood by the skilled person as a
molecule comprising two or more covalently linked nucleosides. Such covalently bound nucleosides may also be referred
to as nucleic acid molecules or oligomers. Oligonucleotides are commonly made in the laboratory by solid-phase chemical
synthesis followed by purification. When referring to a sequence of the oligonucleotide, reference is made to the sequence
or order of nucleobase moieties, or modifications thereof, of the covalently linked nucleotides or nucleosides. The
oligonucleotide of the invention is man-made, and is chemically synthesized, and is typically purified or isolated. The
oligonucleotide of the invention may comprise one or more modified nucleosides or nucleotides.

Antisense oligonucleotides

[0014] The term "Antisense oligonucleotide" as used herein is defined as oligonucleotides capable of modulating
expression of a target gene by hybridizing to a target nucleic acid, in particular to a contiguous sequence on a target
nucleic acid. The antisense oligonucleotides are not essentially double stranded and are therefore not siRNAs. Preferably,
the antisense oligonucleotides of the present invention are single stranded.

Contiguous Nucleotide Sequence

[0015] The term "contiguous nucleotide sequence" refers to the region of the oligonucleotide which is complementary
to the target nucleic acid. The term is used interchangeably herein with the term "contiguous nucleobase sequence" and
the term "oligonucleotide motif sequence". In some embodiments all the nucleotides of the oligonucleotide are present
in the contiguous nucleotide sequence. In some embodiments the oligonucleotide comprises the contiguous nucleotide
sequence and may, optionally comprise further nucleotide(s), for example a nucleotide linker region which may be used
to attach a functional group to the contiguous nucleotide sequence. The nucleotide linker region may or may not be
complementary to the target nucleic acid.

Nucleotides

[0016] Nucleotides are the building blocks of oligonucleotides and polynucleotides, and for the purposes of the present
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invention include both naturally occurring and non-naturally occurring nucleotides. In nature, nucleotides, such as DNA
and RNA nucleotides comprise a ribose sugar moiety, a nucleobase moiety and one or more phosphate groups (which
is absent in nucleosides). Nucleosides and nucleotides may also interchangeably be referred to as "units" or "monomers".

Modified nucleoside

[0017] The term "modified nucleoside" or "nucleoside modification" as used herein refers to nucleosides modified as
compared to the equivalent DNA or RNA nucleoside by the introduction of one or more modifications of the sugar moiety
or the (nucleo)base moiety. In a preferred embodiment the modified nucleoside comprises a modified sugar moiety. The
term modified nucleoside may also be used herein interchangeably with the term "nucleoside analogue" or modified
"units" or modified "monomers".

Modified internucleoside linkage

[0018] The term "modified internucleoside linkage" is defined as generally understood by the skilled person as linkages
other than phosphodiester (PO) linkages, that covalently couples two nucleosides together. Nucleotides with modified
internucleoside linkage are also termed "modified nucleotides". In some embodiments, the modified internucleoside
linkage increases the nuclease resistance of the oligonucleotide compared to a phosphodiester linkage. For naturally
occurring oligonucleotides, the internucleoside linkage includes phosphate groups creating a phosphodiester bond be-
tween adjacent nucleosides. Modified internucleoside linkages are particularly useful in stabilizing oligonucleotides for
in vivo use, and may serve to protect against nuclease cleavage at regions of DNA or RNA nucleosides in the oligonu-
cleotide of the invention, for example within the gap region of a gapmer oligonucleotide, as well as in regions of modified
nucleosides.
[0019] In an embodiment, the oligonucleotide comprises one or more internucleoside linkages modified from the natural
phosphodiester to a linkage that is for example more resistant to nuclease attack. Nuclease resistance may be determined
by incubating the oligonucleotide in blood serum or by using a nuclease resistance assay (e.g. snake venom phosphodi-
esterase (SVPD)), both are well known in the art. Internucleoside linkages which are capable of enhancing the nuclease
resistance of an oligonucleotide are referred to as nuclease resistant internucleoside linkages. In preferred embodiments
at least 50% of the internucleoside linkages in the oligonucleotide, or contiguous nucleotide sequence thereof, are
modified, such as at least 60%, such as at least 70%, such as at least 80 or such as at least 90% of the internucleoside
linkages in the oligonucleotide, or contiguous nucleotide sequence thereof, are modified. In some embodiments all of
the internucleoside linkages of the oligonucleotide, or contiguous nucleotide sequence thereof, are modified. It will be
recognized that, in some embodiments the nucleosides which link the oligonucleotide of the invention to a non-nucleotide
functional group, such as a conjugate, may be phosphodiester. In some embodiments all of the internucleoside linkages
of the oligonucleotide, or contiguous nucleotide sequence thereof, are nuclease resistant internucleoside linkages.
[0020] Modified internucleoside linkages may be selected from the group comprising phosphorothioate, diphospho-
rothioate and boranophosphate. In preferred embodiments, the modified internucleoside linkages are compatible with
the RNaseH recruitment of the oligonucleotide of the invention, for example phosphorothioate, diphosphorothioate or
boranophosphate.
[0021] In some embodiments the internucleoside linkage comprises sulphur (S), such as a phosphorothioate internu-
cleoside linkage.
[0022] A phosphorothioate internucleoside linkage is particularly useful due to nuclease resistance, beneficial phar-
makokinetics and ease of manufacture. In preferred embodiments at least 50% of the internucleoside linkages in the
oligonucleotide, or contiguous nucleotide sequence thereof, are phosphorothioate, such as at least 60%, such as at
least 70%, such as at least 80 or such as at least 90% of the internucleoside linkages in the oligonucleotide, or contiguous
nucleotide sequence thereof, are phosphorothioate. In some embodiments all of the internucleoside linkages of the
oligonucleotide, or contiguous nucleotide sequence thereof, are phosphorothioate.
[0023] In some embodiments, the oligonucleotide comprises one or more neutral internucleoside linkage, particularly
a internucleoside linkage selected from phosphotriester, methylphosphonate, MMI, amide-3, formacetal or thioforma-
cetal.
[0024] Further internucleoside linkages are disclosed in WO2009/124238. In an embodiment the internucleoside link-
age is selected from linkers disclosed in WO2007/031091. Particularly, the internucleoside linkage may be selected
from -O-P(O)2-O-, -O-P(O,S)-O-, -O-P(S)2-O-, -S-P(O)2-O-, -S-P(O,S)-O-, -S-P(S)2-O-, -O-P(O)2-S-, -O-P(O,S)-S-, -S-
P(O)2-S-, -O-PO(RH)-O-, 0-PO(OCH3)-O-, -O-PO(NRH)-O-, -O-PO(OCH2CH2S-R)-O-, -O-PO(BH3)-O-, -O-
PO(NHRH)-O-, -OP(O)2-NRH-, -NRH-P(O)2-O-, -NRH-CO-O-, -NRH-CO-NRH-, and/or the internucleoside linker may be
selected form the group consisting of: -O-CO-O-, -O-CO-NRH-, -NRH-CO-CH2-, -O-CH2-CO-NRH-, -O-CH2-CH2-NRH-,
-CO-NRH-CH2-, -CH2-NRHCO-, -O-CH2-CH2-S-, -S-CH2-CH2-O-, -S-CH2-CH2-S-, -CH2-SO2-CH2-, -CH2-CO-NRH-, -O-
CH2-CH2-NRH-CO -, -CH2-NCH3-O-CH2-, where RH is selected from hydrogen and C1 -4-alkyl.
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[0025] Nuclease resistant linkages, such as phosphothioate linkages, are particularly useful in oligonucleotide regions
capable of recruiting nuclease when forming a duplex with the target nucleic acid, such as region G for gapmers, or the
non-modified nucleoside region of headmers and tailmers. Phosphorothioate linkages may, however, also be useful in
non-nuclease recruiting regions and/or affinity enhancing regions such as regions F and F’ for gapmers, or the modified
nucleoside region of headmers and tailmers.
[0026] Each of the design regions may however comprise internucleoside linkages other than phosphorothioate, such
as phosphodiester linkages, in particularly in regions where modified nucleosides, such as LNA, protect the linkage
against nuclease degradation. Inclusion of phosphodiester linkages, such as one or two linkages, particularly between
or adjacent to modified nucleoside units (typically in the non-nuclease recruiting regions) can modify the bioavailability
and/or bio-distribution of an oligonucleotide - see WO2008/113832.
[0027] In an embodiment all the internucleoside linkages in the oligonucleotide are phosphorothioate and/or borano-
phosphate linkages. Preferably, all the internucleoside linkages in the oligonucleotide are phosphorothioate linkages.

Nucleobase

[0028] The term nucleobase includes the purine (e.g. adenine and guanine) and pyrimidine (e.g. uracil, thymine and
cytosine) moiety present in nucleosides and nucleotides which form hydrogen bonds in nucleic acid hybridization. In the
context of the present invention the term nucleobase also encompasses modified nucleobases which may differ from
naturally occurring nucleobases, but are functional during nucleic acid hybridization. In this context "nucleobase" refers
to both naturally occurring nucleobases such as adenine, guanine, cytosine, thymidine, uracil, xanthine and hypoxanthine,
as well as non-naturally occurring variants. Such variants are for example described in Hirao et al (2012) Accounts of
Chemical Research vol 45 page 2055 and Bergstrom (2009) Current Protocols in Nucleic Acid Chemistry Suppl. 37 1.4.1.
[0029] In a some embodiments the nucleobase moiety is modified by changing the purine or pyrimidine into a modified
purine or pyrimidine, such as substituted purine or substituted pyrimidine, such as a nucleobased selected from isocy-
tosine, pseudoisocytosine, 5-methyl cytosine, 5-thiozolo-cytosine, 5-propynyl-cytosine, 5-propynyl-uracil, 5-bromouracil
5-thiazolo-uracil, 2-thio-uracil, 2’thio-thymine, inosine, diaminopurine, 6-aminopurine, 2-aminopurine, 2,6-diaminopurine
and 2-chloro-6-aminopurine.
[0030] The nucleobase moieties may be indicated by the letter code for each corresponding nucleobase, e.g. A, T,
G, C or U, wherein each letter may optionally include modified nucleobases of equivalent function. For example, in the
exemplified oligonucleotides, the nucleobase moieties are selected from A, T, G, C, and 5-methyl cytosine. Optionally,
for LNA gapmers, 5-methyl cytosine LNA nucleosides may be used.

Modified oligonucleotide

[0031] The term modified oligonucleotide describes an oligonucleotide comprising one or more sugar-modified nucl-
eosides and/or modified internucleoside linkages. The term chimeric" oligonucleotide is a term that has been used in
the literature to describe oligonucleotides with modified nucleosides.

Complementarity

[0032] The term complementarity describes the capacity for Watson-Crick base-pairing of nucleosides/nucleotides.
Watson-Crick base pairs are guanine (G)-cytosine (C) and adenine (A) - thymine (T)/uracil (U). It will be understood that
oligonucleotides may comprise nucleosides with modified nucleobases, for example 5-methyl cytosine is often used in
place of cytosine, and as such the term complementarity encompasses Watson Crick base-paring between non-modified
and modified nucleobases (see for example Hirao et al (2012) Accounts of Chemical Research vol 45 page 2055 and
Bergstrom (2009) Current Protocols in Nucleic Acid Chemistry Suppl. 37 1.4.1).
[0033] The term "% complementary" as used herein, refers to the number of nucleotides in percent of a contiguous
nucleotide sequence in a nucleic acid molecule (e.g. oligonucleotide) which, at a given position, are complementary to
(i.e. form Watson Crick base pairs with) a contiguous nucleotide sequence, at a given position of a separate nucleic acid
molecule (e.g. the target nucleic acid). The percentage is calculated by counting the number of aligned bases that form
pairs between the two sequences, dividing by the total number of nucleotides in the oligonucleotide and multiplying by
100. In such a comparison a nucleobase/nucleotide which does not align (form a base pair) is termed a mismatch.
[0034] The term "fully complementary", refers to 100% complementarity.

Hybridization

[0035] The term "hybridizing" or "hybridizes" as used herein is to be understood as two nucleic acid strands (e.g. an
oligonucleotide and a target nucleic acid) forming hydrogen bonds between base pairs on opposite strands thereby
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forming a duplex. The affinity of the binding between two nucleic acid strands is the strength of the hybridization. It is
often described in terms of the melting temperature (Tm) defined as the temperature at which half of the oligonucleotides
are duplexed with the target nucleic acid. At physiological conditions Tm is not strictly proportional to the affinity (Mergny
and Lacroix, 2003,Oligonucleotides 13:515-537). The standard state Gibbs free energy ΔG° is a more accurate repre-
sentation of binding affinity and is related to the dissociation constant (Kd) of the reaction by ΔG°=-RTIn(Kd), where R
is the gas constant and T is the absolute temperature. Therefore, a very low ΔG° of the reaction between an oligonucleotide
and the target nucleic acid reflects a strong hybridization between the oligonucleotide and target nucleic acid. ΔG° is
the energy associated with a reaction where aqueous concentrations are 1M, the pH is 7, and the temperature is 37°C.
The hybridization of oligonucleotides to a target nucleic acid is a spontaneous reaction and for spontaneous reactions
ΔG° is less than zero. ΔG° can be measured experimentally, for example, by use of the isothermal titration calorimetry
(ITC) method as described in Hansen et al., 1965, Chem. Comm. 36-38 and Holdgate et al., 2005, Drug Discov Today.
The skilled person will know that commercial equipment is available for ΔG° measurements. ΔG° can also be estimated
numerically by using the nearest neighbor model as described by SantaLucia, 1998, Proc Natl Acad Sci USA. 95:
1460-1465 using appropriately derived thermodynamic parameters described by Sugimoto et al., 1995, Biochemistry
34:11211-11216 and McTigue et al., 2004, Biochemistry 43:5388-5405. In order to have the possibility of modulating
its intended nucleic acid target by hybridization, oligonucleotides of the present invention hybridize to a target nucleic
acid with estimated ΔG° values below -10 kcal for oligonucleotides that are 10-30 nucleotides in length. In some em-
bodiments the degree or strength of hybridization is measured by the standard state Gibbs free energy ΔG°. The oligo-
nucleotides may hybridize to a target nucleic acid with estimated ΔG° values below the range of -10 kcal, such as below
-15 kcal, such as below -20 kcal and such as below -25 kcal for oligonucleotides that are 8-30 nucleotides in length. In
some embodiments the oligonucleotides hybridize to a target nucleic acid with an estimated ΔG° value of -10 to -60 kcal,
such as -12 to -40, such as from -15 to -30 kcal or-16 to -27 kcal such as -18 to -25 kcal.

The target

[0036] The target refers to the protein which it is desired to modulate.

Target nucleic acid

[0037] A target nucleic acid is the intended target which the oligonucleotide of the invention hybridizes to, and may
for example be a gene, a RNA, a non-coding RNA, a long non-coding RNA, a mRNA, and pre-mRNA, a mature mRNA
or a cDNA sequence. In some embodiments the target nucleic acid is a non-coding RNA or a long non-coding RNA, or
a subsequence thereof. For in vivo or in vitro application, the oligonucleotide of the invention is capable of decreasing
the level of the SNHG14 transcript downstream of SNORD109B of and thereby relieving the suppression of the paternal
UBE3A transcript in the intended target cell. The contiguous sequence of nucleobases of the oligonucleotide of the
invention is complementary to the target nucleic acid, as measured across the length of the oligonucleotide, optionally
with the exception of one or two mismatches, and optionally excluding nucleotide based linker regions which may link
the oligonucleotide to an optional functional group such as a conjugate.

Target Sequence

[0038] The oligonucleotide comprises a contiguous nucleotide sequence which is complementary to or hybridizes to
a sub-sequence of the target nucleic acid molecule. The term "target sequence" as used herein refers to a sequence of
nucleotides present in the target nucleic acid which comprises the nucleobase sequence which is complementary to the
oligonucleotide of the invention. In some embodiments, the target sequence consists of a region on the target nucleic
acid which is complementary to the contiguous nucleotide sequence of the oligonucleotide of the invention. In some
embodiments the target sequence is longer than the complementary sequence of a single oligonucleotide, and may, for
example represent a preferred region of the target nucleic acid which may be targeted by several oligonucleotides of
the invention.
[0039] The oligonucleotide of the invention comprises a contiguous nucleotide sequence which is complementary to
the target nucleic acid, such as a target sequence.
[0040] The oligonucleotide comprises a contiguous nucleotide sequence of at least 8 nucleotides which is comple-
mentary to or hybridizes to a target sequence present in the target nucleic acid molecule. The contiguous nucleotide
sequence (and therefore the target sequence) comprises of at least 8 contiguous nucleotides, such as 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 contiguous nucleotides, such as from 12-25, such as
from 14-18 contiguous nucleotides.
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Target Cell

[0041] The term a target cell as used herein refers to a cell which is expressing the target nucleic acid. In some
embodiments the target cell may be in vivo or in vitro. In some embodiments the target cell is a mammalian cell such
as a rodent cell, such as a mouse cell or a rat cell, or a primate cell such as a monkey cell or a human cell. In preferred
embodiments the target cell is a neuronal cell.

Naturally occurring variant

[0042] The term "naturally occurring variant" refers to variants of SNHG14 transcript downstream of SNORD109B
gene or transcripts which originate from the same genetic loci as the target nucleic acid, but may differ for example, by
virtue of degeneracy of the genetic code causing a multiplicity of codons in the long non-coding RNA. The oligonucleotide
of the invention may therefore be designed to target the target nucleic acid and naturally occurring variants thereof.

Modulation of expression

[0043] The term "modulation of expression" as used herein is to be understood as an overall term for an oligonucleotide’s
ability to alter the amount of UBE3A protein when compared to the amount of UBE3A before administration of the
oligonucleotide. Alternatively modulation of expression may be determined by reference to a control experiment where
the oligonucleotide of the invention is not administered. The modulation effected by the oligonucleotide is related to it’s
ability to reduce, remove, prevent, lessen, lower or terminate the suppression of the paternal UBE3A transcript, e.g. by
degradation or removal of the non-coding SNHG14 transcript downstream of SNORD109B or by blockage or prevention
of polymerase activity associated with the SNHG14 transcript downstream of SNORD109B. The modulation can also
be viewed as the oligonucleotide’s ability to restore, increase or enhance expression of paternal UBE3A, e.g. by removal
or blockage of inhibitory mechanisms affected by the non-coding SNHG14 transcript downstream of SNORD109B.

High affinity modified nucleosides

[0044] A high affinity modified nucleoside is a modified nucleotide which, when incorporated into the oligonucleotide
enhances the affinity of the oligonucleotide for its complementary target, for example as measured by the melting
temperature (Tm). A high affinity modified nucleoside of the present invention preferably result in an increase in melting
temperature between +0.5 to +12°C, more preferably between +1.5 to +10°C and most preferably between+3 to +8°C
per modified nucleoside. Numerous high affinity modified nucleosides are known in the art and include for example,
many 2’ substituted nucleosides as well as locked nucleic acids (LNA) (see e.g. Freier & Altmann; Nucl. Acid Res., 1997,
25, 4429-4443 and Uhlmann; Curr. Opinion in Drug Development, 2000, 3(2), 293-213).

Sugar modifications

[0045] The oligomer of the invention may comprise one or more nucleosides which have a modified sugar moiety, i.e.
a modification of the sugar moiety when compared to the ribose sugar moiety found in DNA and RNA.
[0046] Numerous nucleosides with modification of the ribose sugar moiety have been made, primarily with the aim of
improving certain properties of oligonucleotides, such as affinity and/or nuclease resistance.
[0047] Such modifications include those where the ribose ring structure is modified, e.g. by replacement with a hexose
ring (HNA), or a bicyclic ring, which typically have a biradicle bridge between the C2 and C4 carbons on the ribose ring
(LNA), or an unlinked ribose ring which typically lacks a bond between the C2 and C3 carbons (e.g. UNA). Other sugar
modified nucleosides include, for example, bicyclohexose nucleic acids (WO2011/017521) or tricyclic nucleic acids
(WO2013/154798). Modified nucleosides also include nucleosides where the sugar moiety is replaced with a non-sugar
moiety, for example in the case of peptide nucleic acids (PNA), or morpholino nucleic acids.
[0048] Sugar modifications also include modifications made via altering the substituent groups on the ribose ring to
groups other than hydrogen, or the 2’-OH group naturally found in DNA and RNA nucleosides. Substituents may, for
example be introduced at the 2’, 3’, 4’ or 5’ positions. Nucleosides with modified sugar moieties also include 2’ modified
nucleosides, such as 2’ substituted nucleosides. Indeed, much focus has been spent on developing 2’ substituted
nucleosides, and numerous 2’ substituted nucleosides have been found to have beneficial properties when incorporated
into oligonucleotides, such as enhanced nucleoside resistance and enhanced affinity.

2’ modified nucleosides.

[0049] A 2’ sugar modified nucleoside is a nucleoside which has a substituent other than H or -OH at the 2’ position
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(2’ substituted nucleoside) or comprises a 2’ linked biradicle, and includes 2’ substituted nucleosides and LNA (2’ - 4’
biradicle bridged) nucleosides. For example, the 2’ modified sugar may provide enhanced binding affinity and/or increased
nuclease resistance to the oligonucleotide. Examples of 2’ substituted modified nucleosides are 2’-O-alkyl-RNA, 2’-O-
methyl-RNA, 2’-alkoxy-RNA, 2’-O-methoxyethyl-RNA (MOE), 2’-amino-DNA, 2’-Fluoro-RNA, and 2’-fluoro-ANA (F-
ANA). For further examples, please see e.g. Freier & Altmann; Nucl. Acid Res., 1997, 25, 4429-4443 and Uhlmann;
Curr. Opinion in Drug Development, 2000, 3(2), 293-213; and Deleavey and Damha, Chemistry and Biology 2012, 19,
937. Below are illustrations of some 2’ substituted modified nucleosides.

Locked Nucleic Acid Nucleosides (LNA).

[0050] LNA nucleosides are modified nucleosides which comprise a linker group (referred to as a biradicle or a bridge)
between C2’ and C4’ of the ribose sugar ring of a nucleotide. These nucleosides are also termed bridged nucleic acid
or bicyclic nucleic acid (BNA) in the literature.
[0051] In some embodiments, the modified nucleoside or the LNA nucleosides of the oligomer of the invention has a
general structure of the formula I or II:

wherein W is selected from -O-, -S-, -N(Ra)-, -C(RaRb)-, such as, in some embodiments -O-;
B designates a nucleobase or modified nucleobase moiety;
Z designates an internucleoside linkage to an adjacent nucleoside, or a 5’-terminal group;
Z* designates an internucleoside linkage to an adjacent nucleoside, or a 3’-terminal group;
X designates a group selected from the list consisting of -C(RaRb)-, -C(Ra)=C(Rb)-, - C(Ra)=N-, -O-, -Si(Ra)2-, -S-,
-SO2-, -N(Ra)-, and >C=Z

[0052] In some embodiments, X is selected from the group consisting of: -O-, -S-, NH-, NRaRb, -CH2-, CRaRb,
-C(=CH2)-, and -C(=CRaRb)-
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[0053] In some embodiments, X is -O-
[0054] Y designates a group selected from the group consisting of -C(RaRb)-, -C(Ra)=C(Rb)-, - C(Ra)=N-, -O-, -Si(Ra)2-,
-S-, -SO2-, -N(Ra)-, and >C=Z
[0055] In some embodiments, Y is selected from the group consisting of: -CH2-, -C(RaRb)-, - CH2CH2-,
-C(RaRb)-C(RaRb)-, -CH2CH2CH2-, -C(RaRb)C(RaRb)C(RaRb)-, -C(Ra)=C(Rb)-, and -C(Ra)=N-
[0056] In some embodiments, Y is selected from the group consisting of: -CH2-, -CHRa-, - CHCH3-, CRaRb-
or -X-Y- together designate a bivalent linker group (also referred to as a radicle) together designate a bivalent linker
group consisting of 1, 2, 3 or 4 groups/atoms selected from the group consisting of -C(RaRb)-, -C(Ra)=C(Rb)-, -C(Ra)=N-,
-O-, -Si(Ra)2-, -S-, -SO2-, -N(Ra)-, and >C=Z,
[0057] In some embodiments, -X-Y- designates a biradicle selected from the groups consisting of: -X-CH2-, -X-CRaRb-,
-X-CHRa

’, -X-C(HCH3)-, -O-Y-, -O-CH2-, -S-CH2-, -NH-CH2-, -O-CHCH3-, -CH2-O-CH2, -O-CH(CH3CH3)-, -O-CH2-CH2-,
OCH2-CH2-CH2-,-O-CH2OCH2-,-O-NCH2-, -C(=CH2)-CH2-, -NRa-CH2-, N-O-CH2, -S-CRaRb- and -S-CHRa-.
[0058] In some embodiments -X-Y- designates -O-CH2- or -O-CH(CH3)-.

wherein Z is selected from -O-, -S-, and -N(Ra)-,

and Ra and, when present Rb, each is independently selected from hydrogen, optionally substituted C1-6-alkyl,
optionally substituted C2-6-alkenyl, optionally substituted C2-6-alkynyl, hydroxy, optionally substituted C1-6-alkoxy,
C2-6-alkoxyalkyl, C2-6-alkenyloxy, carboxy, C1-6-alkoxycarbonyl, C1-6-alkylcarbonyl, formyl, aryl, aryloxy-carbonyl,
aryloxy, arylcarbonyl, heteroaryl, heteroaryloxy-carbonyl, heteroaryloxy, heteroarylcarbonyl, amino, mono- and
di(C1-6-alkyl)amino, carbamoyl, mono- and di(C1-6-alkyl)-amino-carbonyl, amino-C1-6-alkylaminocarbonyl, mono-
and di(C1-6-alkyl)amino-C1-6-alkyl-aminocarbonyl, C1-6-alkylcarbonylamino, carbamido, C1-6-alkanoyloxy, sulpho-
no, C1-6-alkylsulphonyloxy, nitro, azido, sulphanyl, C1-6-alkylthio, halogen, where aryl and heteroaryl may be op-
tionally substituted and where two geminal substituents Ra and Rb together may designate optionally substituted
methylene (=CH2), wherein for all chiral centers, asymmetric groups may be found in either R or S orientation.

wherein R1, R2, R3, R5 and R5* are independently selected from the group consisting of: hydrogen, optionally
substituted C1-6-alkyl, optionally substituted C2-6-alkenyl, optionally substituted C2-6-alkynyl, hydroxy, C1-6-alkoxy,
C2-6-alkoxyalkyl, C2-6-alkenyloxy, carboxy, C1-6-alkoxycarbonyl, C1-6-alkylcarbonyl, formyl, aryl, aryloxy-carbonyl,
aryloxy, arylcarbonyl, heteroaryl, heteroaryloxy-carbonyl, heteroaryloxy, heteroarylcarbonyl, amino, mono- and
di(C1-6-alkyl)amino, carbamoyl, mono- and di(C1-6-alkyl)-amino-carbonyl, amino-C1-6-alkylaminocarbonyl, mono-
and di(C1-6-alkyl)amino-C1-6-alkyl-aminocarbonyl, C1-6-alkylcarbonylamino, carbamido, C1-6-alkanoyloxy, sulpho-
no, C1-6-alkylsulphonyloxy, nitro, azido, sulphanyl, C1-6-alkylthio, halogen, where aryl and heteroaryl may be op-
tionally substituted, and where two geminal substituents together may designate oxo, thioxo, imino, or optionally
substituted methylene.

[0059] In some embodiments R1, R2, R3, R5 and R5* are independently selected from C1-6 alkyl, such as methyl, and
hydrogen.
[0060] In some embodiments R1, R2, R3, R5 and R5* are all hydrogen.
[0061] In some embodiments R1, R2, R3, are all hydrogen, and either R5 and R5* is also hydrogen and the other of
R5 and R5*is other than hydrogen, such as C1-6 alkyl such as methyl.
[0062] In some embodiments, Ra is either hydrogen or methyl. In some embodiments, when present, Rb is either
hydrogen or methyl.
[0063] In some embodiments, one or both of Ra and Rb is hydrogen
[0064] In some embodiments, one of Ra and Rb is hydrogen and the other is other than hydrogen
[0065] In some embodiments, one of Ra and Rb is methyl and the other is hydrogen
[0066] In some embodiments, both of Ra and Rb are methyl.
[0067] In some embodiments, the biradicle -X-Y- is -O-CH2-, W is O, and all of R1, R2, R3, R5 and R5* are all hydrogen.
Such LNA nucleosides are disclosed in WO99/014226, WO00/66604, WO98/039352 and WO2004/046160, and include
what are commonly known as beta-D-oxy LNA and alpha-L-oxy LNA nucleosides.
[0068] In some embodiments, the biradicle -X-Y- is -S-CH2-, W is O, and all of R1, R2, R3, R5 and R5* are all hydrogen.
Such thio LNA nucleosides are disclosed in WO99/014226 and WO2004/046160.
[0069] In some embodiments, the biradicle -X-Y- is -NH-CH2-, W is O, and all of R1, R2, R3, R5 and R5* are all hydrogen.
Such amino LNA nucleosides are disclosed in WO99/014226 and WO2004/046160.
[0070] In some embodiments, the biradicle -X-Y- is -O-CH2-CH2- or -O-CH2-CH2- CH2-, W is O, and all of R1, R2, R3,
R5 and R5* are all hydrogen. Such LNA nucleosides are disclosed in WO00/047599 and Morita et al, Bioorganic &
Med.Chem. Lett. 12 73-76, and include what are commonly known as 2’-O-4’C-ethylene bridged nucleic acids (ENA).
[0071] In some embodiments, the biradicle -X-Y- is -O-CH2-, W is O, and all of R1, R2, R3, and one of R5 and R5* are
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hydrogen, and the other of R5 and R5* is other than hydrogen such as C1-6 alkyl, such as methyl. Such 5’ substituted
LNA nucleosides are disclosed in WO2007/134181.
[0072] In some embodiments, the biradicle -X-Y- is -O-CRaRb-, wherein one or both of Ra and Rb are other than
hydrogen, such as methyl, W is O, and all of R1, R2, R3, and one of R5 and R5* are hydrogen, and the other of R5 and
R5* is other than hydrogen such as C1-6 alkyl, such as methyl. Such bis modified LNA nucleosides are disclosed in
WO2010/077578.
[0073] In some embodiments, the biradicle -X-Y- designate the bivalent linker group -O-CH(CH2OCH3)- (2’ O-meth-
oxyethyl bicyclic nucleic acid - Seth at al., 2010, J. Org. Chem. Vol 75(5) pp. 1569-81). In some embodiments, the
biradicle -X-Y- designate the bivalent linker group -O-CH(CH2CH3)- (2’O-ethyl bicyclic nucleic acid - Seth at al., 2010,
J. Org. Chem. Vol 75(5) pp. 1569-81). In some embodiments, the biradicle -X-Y- is -O-CHRa-, W is O, and all of R1, R2,
R3, R5 and R5* are all hydrogen. Such 6’ substituted LNA nucleosides are disclosed in WO10036698 and WO07090071.
[0074] In some embodiments, the biradicle -X-Y- is -O-CH(CH2OCH3)-, W is O, and all of R1, R2, R3, R5 and R5* are
all hydrogen. Such LNA nucleosides are also known as cyclic MOEs in the art (cMOE) and are disclosed in WO07090071.
[0075] In some embodiments, the biradicle -X-Y- designate the bivalent linker group -O-CH(CH3)-. - in either the R-
or S- configuration. In some embodiments, the biradicle -X-Y- together designate the bivalent linker group -O-CH2-O-
CH2- (Seth at al., 2010, J. Org. Chem). In some embodiments, the biradicle -X-Y- is -O-CH(CH3)-, W is O, and all of R1,
R2, R3, R5 and R5* are all hydrogen. Such 6’ methyl LNA nucleosides are also known as cET nucleosides in the art, and
may be either (S)cET or (R)cET stereoisomers, as disclosed in WO07090071 (beta-D) and WO2010/036698 (alpha-L).
[0076] In some embodiments, the biradicle -X-Y- is -O-CRaRb-, wherein in neither Ra or Rb is hydrogen, W is O, and
all of R1, R2, R3, R5 and R5* are all hydrogen. In some embodiments, Ra and Rb are both methyl. Such 6’ di-substituted
LNA nucleosides are disclosed in WO 2009006478.
[0077] In some embodiments, the biradicle -X-Y- is -S-CHRa-, W is O, and all of R1, R2, R3, R5 and R5* are all hydrogen.
Such 6’ substituted thio LNA nucleosides are disclosed in WO11156202. In some 6’ substituted thio LNA embodiments
Ra is methyl.
[0078] In some embodiments, the biradicle -X-Y- is -C(=CH2)-C(RaRb)-, such as -C(=CH2)-CH2- , or -
C(=CH2)-CH(CH3)-W is O, and all of R1, R2, R3, R5 and R5* are all hydrogen. Such vinyl carbo LNA nucleosides are
disclosed in WO08154401 and WO09067647.
[0079] In some embodiments the biradicle -X-Y- is -N(-ORa)-, W is O, and all of R1, R2, R3, R5 and R5* are all hydrogen.
In some embodiments Ra is C1-6alkyl such as methyl. Such LNA nucleosides are also known as N substituted LNAs
and are disclosed in WO2008/150729. In some embodiments, the biradicle -X-Y- together designate the bivalent linker
group -O-NRa-CH3-(Seth at al., 2010, J. Org. Chem). In some embodiments the biradicle -X-Y- is -N(Ra)-, W is O, and
all of R1, R2, R3, R5 and R5* are all hydrogen. In some embodiments Ra is C1-6 alkyl such as methyl.
[0080] In some embodiments, one or both of R5 and R5* is hydrogen and, when substituted the other of R5 and R5*

is C1-6 alkyl such as methyl. In such an embodiment, R1, R2, R3, may all be hydrogen, and the biradicle -X-Y- may be
selected from -O-CH2- or -O-C(HCRa)-, such as -O-C(HCH3)-.
[0081] In some embodiments, the biradicle is -CRaRb-O-CRaRb-, such as CH2-O-CH2-, W is O and all of R1, R2, R3,
R5 and R5* are all hydrogen. In some embodiments Ra is C1-6 alkyl such as methyl. Such LNA nucleosides are also
known as conformationally restricted nucleotides (CRNs) and are disclosed in WO2013036868.
[0082] In some embodiments, the biradicle is -O-CRaRb-O-CRaRb-, such as O-CH2-O-CH2-, W is O and all of R1, R2,
R3, R5 and R5* are all hydrogen. In some embodiments Ra is C1-6 alkyl such as methyl. Such LNA nucleosides are also
known as COC nucleotides and are disclosed in Mitsuoka et al., Nucleic Acids Research 2009 37(4), 1225-1238.
[0083] It will be recognized than, unless specified, the LNA nucleosides may be in the beta-D or alpha-L stereoisoform.
[0084] Certain examples of LNA nucleosides are presented in Scheme 1.
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[0085] As illustrated in the examples, in preferred embodiments of the invention the LNA nucleosides in the oligonu-
cleotides are beta-D-oxy-LNA nucleosides.

Nuclease mediated degradation

[0086] Nuclease mediated degradation refers to an oligonucleotide capable of mediating degradation of a comple-
mentary nucleotide sequence when forming a duplex with such a sequence.
[0087] In some embodiments, the oligonucleotide may function via nuclease mediated degradation of the target nucleic
acid, where the oligonucleotides of the invention are capable of recruiting a nuclease, particularly and endonuclease,
preferably endoribonuclease (RNase), such as RNase H. Examples of oligonucleotide designs which operate via nu-
clease mediated mechanisms are oligonucleotides which typically comprise a region of at least 5 or 6 DNA nucleosides
and are flanked on one side or both sides by affinity enhancing nucleosides, for example gapmers, headmers and tailmers.

RNase H Activity and Recruitment

[0088] The RNase H activity of an antisense oligonucleotide refers to its ability to recruit RNase H when in a duplex
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with a complementary RNA molecule. WO01/23613 provides in vitro methods for determining RNaseH activity, which
may be used to determine the ability to recruit RNaseH. Typically an oligonucleotide is deemed capable of recruiting
RNase H if it, when provided with a complementary target nucleic acid sequence, has an initial rate, as measured in
pmol/l/min, of at least 10% or more than 20% of the of the initial rate determined when using a oligonucleotide having
the same base sequence as the modified oligonucleotide being tested, but containing only DNA monomers, with phos-
phorothioate linkages between all monomers in the oligonucleotide, and using the methodology provided by Example
91 - 95 of WO01/23613.

Gapmer

[0089] The term gapmer as used herein refers to an antisense oligonucleotide which comprises a region of RNase H
recruiting oligonucleotides (gap) which is flanked 5’ and 3’ by one or more affinity enhancing modified nucleosides
(flanks). Various gapmer designs are described herein. Headmers and tailmers are oligonucleotides capable of recruiting
RNase H where one of the flanks is missing, i.e. only one of the ends of the oligonucleotide comprises affinity enhancing
modified nucleosides. For headmers the 3’ flank is missing (i.e. the 5’ flanc comprise affinity enhancing modified nucl-
eosides) and for tailmers the 5’ flank is missing (i.e. the 3’ flank comprises affinity enhancing modified nucleosides).

LNA Gapmer

[0090] The term LNA gapmer is a gapmer oligonucleotide wherein at least one of the affinity enhancing modified
nucleosides is an LNA nucleoside.

Mixed Wing Gapmer

[0091] The term mixed wing gapmer refers to a LNA gapmer wherein the flank regions comprise at least one LNA
nucleoside and at least one non-LNA modified nucleoside, such as at least one 2’ substituted modified nucleoside, such
as, for example, 2’-O-alkyl-RNA, 2’-O-methyl-RNA, 2’-alkoxy-RNA, 2’-O-methoxyethyl-RNA (MOE), 2’-amino-DNA, 2’-
Fluoro-RNA, and 2’-F-ANA nucleoside(s). In some embodiments the mixed wing gapmer has one flank which comprises
LNA nucleosides (e.g. 5’ or 3’) and the other flank (3’ or 5’ respectfully) comprises 2’ substituted modified nucleoside(s).

Conjugate

[0092] The term conjugate as used herein refers to an oligonucleotide which is covalently linked to a non-nucleotide
moiety (conjugate moiety or region C or third region).
[0093] Conjugation of the oligonucleotide of the invention to one or more non-nucleotide moieties may improve the
pharmacology of the oligonucleotide, e.g. by affecting the activity, cellular distribution, cellular uptake or stability of the
oligonucleotide. In some embodiments the conjugate moiety modify or enhance the pharmacokinetic properties of the
oligonucleotide by improving cellular distribution, bioavailability, metabolism, excretion, permeability, and/or cellular
uptake of the oligonucleotide. In particular the conjugate may target the oligonucleotide to a specific organ, tissue or cell
type and thereby enhance the effectiveness of the oligonucleotide in that organ, tissue or cell type. A the same time the
conjugate may serve to reduce activity of the oligonucleotide in non-target cell types, tissues or organs, e.g. off target
activity or activity in non-target cell types, tissues or organs. WO 93/07883 and WO 2013/033230 provides suitable
conjugate moieties. WO 2012/143379 provides a method of delivering a drug across the blood-brain-barrier by conju-
gation to an antibody fragment with affinity to the transferrin receptor.
[0094] Oligonucleotide conjugates and their synthesis has also been reported in comprehensive reviews by Manoharan
in Antisense Drug Technology, Principles, Strategies, and Applications, S.T. Crooke, ed., Ch. 16, Marcel Dekker, Inc.,
2001 and Manoharan, Antisense and Nucleic Acid Drug Development, 2002, 12, 103.
[0095] In an embodiment, the non-nucleotide moiety (conjugate moiety) is selected from the group consisting of
carbohydrates, cell surface receptor ligands, drug substances, hormones, lipophilic substances, polymers, proteins,
peptides, toxins (e.g. bacterial toxins), vitamins, viral proteins (e.g. capsids) or combinations thereof. In some embodi-
ments the non-nucleotide moiety an antibody or antibody fragment, such as an antibody or antibody fragment that
facilitates delivery across the blood-brain-barrier, in particular an antibody or antibody fragment targeting the transferrin
receptor.

Linkers

[0096] A linkage or linker is a connection between two atoms that links one chemical group or segment of interest to
another chemical group or segment of interest via one or more covalent bonds. Conjugate moieties can be attached to
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the oligonucleotide directly or through a linking moiety (e.g. linker or tether). Linkers serve to covalently connect a third
region, e.g. a conjugate moiety (Region C), to a first region, e.g. an oligonucleotide (region A).
[0097] In some embodiments of the invention the conjugate or oligonucleotide conjugate of the invention may optionally,
comprise a linker region (second region or region B and/or region Y) which is positioned between the oligonucleotide
(region A or first region) and the conjugate moiety (region C or third region).
[0098] Region B refers to biocleavable linkers comprising or consisting of a physiologically labile bond that is cleavable
under conditions normally encountered or analogous to those encountered within a mammalian body. Conditions under
which physiologically labile linkers undergo chemical transformation (e.g., cleavage) include chemical conditions such
as pH, temperature, oxidative or reductive conditions or agents, and salt concentration found in or analogous to those
encountered in mammalian cells. Mammalian intracellular conditions also include the presence of enzymatic activity
normally present in a mammalian cell such as from proteolytic enzymes or hydrolytic enzymes or nucleases. In one
embodiment the biocleavable linker is susceptible to S1 nuclease cleavage. In a preferred embodiment the nuclease
susceptible linker comprises between 1 and 10 nucleosides, such as 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 nucleosides, more
preferably between 2 and 6 nucleosides and most preferably between 2 and 4 linked nucleosides comprising at least
two consecutive phosphodiester linkages, such as at least 3 or 4 or 5 consecutive phosphodiester linkages. Preferably
the nucleosides are DNA or RNA. Phosphodiester containing biocleavable linkers are described in more detail in WO
2014/076195.
[0099] Region Y refers to linkers that are not necessarily biocleavable but primarily serve to covalently connect a
conjugate moiety (region C or third region), to an oligonucleotide (region A or first region). The region Y linkers may
comprise a chain structure or an oligomer of repeating units such as ethylene glycol, amino acid units or amino alkyl
groups The oligonucleotide conjugates of the present invention can be constructed of the following regional elements
A-C, A-B-C, A-BY-C, A-Y-B-C or A-Y-C. In some embodiments the linker (region Y) is an amino alkyl, such as a C2 -
C36 amino alkyl group, including, for example C6 to C12 amino alkyl groups. In a preferred embodiment the linker (region
Y) is a C6 amino alkyl group.

Control

[0100] By the term "control" when used in relation to measurements of the effect of an oligonucleotide it is generally
understood that the control is an untreated individual or target cell or a individual or target cell treated with a non-targeting
oligonucleotide (mock). It may however also be an individual treated with the standard of care.

Treatment

[0101] The term ’treatment’ as used herein refers to both treatment of an existing disease (e.g. a disease or disorder
as herein referred to), or prevention of a disease, i.e. prophylaxis. It will therefore be recognized that treatment as referred
to herein may, in some embodiments, be prophylactic.

DETAILED DESCRIPTION OF THE INVENTION

The Target

[0102] An aspect of the invention is to modulate the level of pig, primate or human UBE3A protein expression, in
particular to increase the expression of paternal UBE3A expression in neuronal cells, in particular in human neuronal
cells. The human UBE3A protein exists in several isoforms which are listed under Uniprot nr. Q05086. Several mutations
in the maternal UBE3A gene can results in Angelman syndrome.
[0103] The target nucleic acid for the oligonucleotides of the invention is RNA, in particular a long non-coding RNA.
The long non-coding RNA which is targeted by the oligonucleotides of the present invention is human SNHG14 (also
known as UBE3A-ATS with Ensembl entry number ENSG00000224078, version GRCh38.p2). In particular the target
nucleic acid is the region downstream of SNORD109B corresponding to position 25278410 to 25419462 on chromosome
15 (SEQ ID NO: 1). In Rhesus monkey (Macaca mulatta) the UBE3A supressor is defined as region downstream of
SNORD109A corresponding to position 4222848 to 4373084 (forward strand) on chromosome 7 using the Ensembl
assembly MMUL 1.0 (SEQ ID NO: 2).
[0104] In some embodiments, the target nucleic acid is SEQ ID NO: 1, or naturally occurring variants thereof.
[0105] In certain embodiments the target nucleic acid correspond to regions which are conserved between human
(SEQ ID NO: 1) and Rhesus monkey (SEQ ID NO: 2). In certain embodiments target nucleic acid correspond to regions
which are conserved between human (SEQ ID NO:1), Rhesus monkey (SEQ ID NO: 2) and mouse (SEQ ID NO: 3).
[0106] In certain embodiments the target nucleic acid is the region that is antisense to the UBE3A pre-mRNA, this
region corresponds to position 55319 to 141053 of SEQ ID NO: 1.
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[0107] In certain embodiments the target nucleic acid is the region that is downstream of SNORD109B and upstream
of the region that is antisense to the UBE3A pre-mRNA, this region corresponds to position 1 to 55319 of SEQ ID NO: 1.
[0108] In some embodiments, the target nucleic acid is present in a cell, such as a mammalian cell in particular a
human cell in vitro or in vivo (the target cell). In certain embodiments the target cell is a neuron, preferably a human
neuronal cell.
[0109] The target sequence may be a sub-sequence of the target nucleic acid. In some embodiments the oligonucleotide
targets sub-sequence selected from the group consisting of the antisense region of exon 9, exon10, exon13, exon14,
intron 14, exon 15, intron15 and exon 16 of UBE3A. In some embodiments the oligonucleotide or contiguous nucleotide
sequence hybridize or is complementary to a single stranded nucleic acid molecule selected from the group consisting
of positions: 55319-76274, 77483-77573, 92157-93403 and 97056-97354 of SEQ ID NO: 1. In some embodiments the
oligonucleotide or contiguous nucleotide sequence hybridize or is complementary to a single stranded nucleic acid
molecule selected from the group consisting of positions: 60821-60849, 77567-77583, 92323-92339 and 97156-97172
of SEQ ID NO: 1.
[0110] In some embodiments the target nucleic acid is a region corresponding to positions 9200-9250 of SEQ ID NO: 1.
[0111] In some embodiments the target nucleic acid is a region corresponding to positions 11505-11555 of SEQ ID
NO: 1.
[0112] In some embodiments the target nucleic acid is a region corresponding to positions 15100-15150 of SEQ ID
NO: 1.
[0113] In some embodiments the target nucleic acid is a region corresponding to positions 30590-30740 of SEQ ID
NO: 1.
[0114] In some embodiments the target nucleic acid is a region corresponding to positions 46380-46430 of SEQ ID
NO: 1.

The Oligonucleotides of the Invention

[0115] The invention relates to oligonucleotides capable of modulating expression of paternal UBE3A, in particular
induction or up-regulation of paternally expressed UBE3A in neuronal cells . The modulation is achieved by hybridizing
to a target nucleic acid located on the long non-coding RNA SNHG14 transcript downstream of SNORD109B. In certain
embodiments the oligonucleotide of the invention hybridizes to a sub-sequence of the target nucleic acid of SEQ ID NO:
1 with a ΔG° below -10 kcal, such as with a ΔG° between -10 to -60 kcal, such as -12 to -40, such as from -15 to -30
kcal or-16 to -27 kcal such as -18 to -25 kcal.
[0116] The oligonucleotide of the invention is an antisense oligonucleotide which targets the pig, rhesus monkey and/or
human SNHG14 transcript downstream of SNORD109B.
[0117] In some embodiments the antisense oligonucleotide of the invention is capable of modulating the expression
of the target by removing, interfering with or decreasing the suppressor of the target. Preferably, the oligonucleotides of
the invention induce UBE3A expression in a cell, in particular paternal UBE3A expression in a neuron, by degradation
or removal of the SNHG14 transcript downstream of SNORD109B. In some embodiments the oligonucleotides of the
invention are capable of increasing the expression of UBE3A by least 20% compared to the expression level of UBE3A
in a neuronal cell treated with saline or a non-targeting oligonucleotide, more preferably by at least 30%, 35%, 40%,
45%, 50%, 55%, 60%, 80%, 100%, 120%, 150%, 160%, 170%, 180%, 190%, 200%, 210%, 220%, 230%, 240% or
250% compared to the expression level of UBE3A in a neuronal cell treated with saline or a non-targeting oligonucleotide.
In additional embodiments the oligonucleotides of the invention are capable of decreasing the level of the SNHG14
transcript downstream of SNORD109B (in particular the part of the transcript that is antisense to the UBE3A pre-mRNA
region) by at least 20% compared to the level of the SNHG14 transcript downstream of SNORD109B in a neuronal cell
treated with saline or a non-targeting oligonucleotide, more preferably by at least 30%, 40%, 50%, 60%, 70%, 80%,
90% or 95% compared to the level of the SNHG14 transcript downstream of SNORD109B in a neuronal cell treated
with saline or a non-targeting oligonucleotide, without reducing SNORD115 levels by more than 0%, 1%, 2%, 3%, 4%,
5%, 6%, 7%, 8%, 9%, 10%, 12%, 14%, 16%, 18%, 20%, 25% or 30% compared to the level of SNORD115 in a cell
treated with saline or a non-targeting oligonucleotide. SNRPN and SNORD116 transcripts are located upstream from
the SNORD115 transcript consequently if the SNORD115 transcript is not reduced by the oligonucleotide it is highly
likely that the SNRPN and SNORD116 transcripts are also not reduced. In a further embodiment SNRPN and SNORD116
transcripts levels are not reduced by more than 0%, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 12%, 14%, 16%,
18%, 20%, 25% or 30% compared to the level of SNRPN and SNORD116 in a cell treated with saline or a non-targeting
oligonucleotide.
[0118] The target modulation is triggered by the hybridization between a contiguous nucleotide sequence of the oli-
gonucleotide and the target nucleic acid. In some embodiments the oligonucleotide of the invention comprises mis-
matches between the oligonucleotide and the target nucleic acid. Despite mismatches hybridization to the target nucleic
acid may still be sufficient to show a desired modulation of UBE3A expression. Reduced binding affinity resulting from
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mismatches may advantageously be compensated by increased number of nucleotides in the oligonucleotide and/or an
increased number of modified nucleosides capable of increasing the binding affinity to the target, such as 2’ modified
nucleosides, including LNA, present within the oligonucleotide sequence.
[0119] An aspect of the present invention relates to an antisense oligonucleotide which comprises a contiguous nu-
cleotide sequence of 10 to 30 nucleotides in length with at least 98% such as 100% complementarity to position 25278410
to 25419462 on human chromosome 15.
[0120] In some embodiments, the oligonucleotide comprises a contiguous sequence which is at least 98%, or 100%
complementary with a region of the target nucleic acid shown as SEQ ID NO: 1, 2 or 3.
[0121] In a preferred embodiment the oligonucleotide of the invention, or contiguous nucleotide sequence thereof is
fully complementary (100% complementary) to a region of the target nucleic acid shown as SEQ ID NO: 1, or in some
embodiments may comprise one or two mismatches between the oligonucleotide and the target nucleic acid.
[0122] In some embodiments the oligonucleotide sequence is 100% complementary to a corresponding target nucleic
acid region present in SEQ ID NO: 1 and SEQ ID NO: 2. In some embodiments the oligonucleotide sequence is 100%
complementary to a corresponding target nucleic acid region present SEQ ID NO: 1, 2 and 3.
[0123] In some embodiments, the oligonucleotide comprises a contiguous nucleotide sequence of 10 to 30 nucleotides
in length with at least 90% complementary, such as 100% complementarity, to a corresponding target nucleic acid region
present in SEQ ID NO: 1, wherein the target nucleic acid region is selected from the group consisting of region A1 to
A3649 in table 1
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[0124] In some embodiments, the oligonucleotide comprises a contiguous nucleotide sequence of 10 to 30 nucleotides
in length with at least 90% complementary, such as 100% complementarity, to a corresponding target nucleic acid region
present in SEQ ID NO: 1, wherein the target nucleic acid region is selected from the group consisting of region B1 to
B400 in table 2
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[0125] In certain embodiments the oligonucleotide or contiguous nucleotide sequence is complementary to a region
(or sub-sequence)(or sub-sequence) of the target nucleic acid, wherein the target nucleic acid region is selected from
the group consisting of position 1589-10889, 46089-53989 and 60789-62489 of SEQ ID NO: 1.
[0126] In one embodiment the oligonucleotide comprises a contiguous nucleotide sequence of 10 to 30 nucleotides
in length with at least 90%, such as 100% complementary to a target nucleic acid sequence of position 55319 to 141053
of SEQ ID NO: 1.
[0127] In one embodiment the oligonucleotide comprises a contiguous nucleotide sequence of 10 to 30 nucleotides
in length with at least 90%, such as 100% complementary to a target nucleic acid sequence of position 1 to 55318 of
SEQ ID NO: 1.
[0128] In some embodiments, the oligonucleotide comprises a contiguous nucleotide sequence of 10 to 30 nucleotides
in length with at least 90% complementary to a sub-sequence of the target nucleic acid selected from the group corre-
sponding to positions : 55319-76274, 77483-77573, 92157-93403 and 97056-97354 of SEQ ID NO: 1.
[0129] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid selected from the group corresponding
to positions: 60821-60849, 77567-77583, 92323-92339 and 97156-97172 of SEQ ID NO: 1.
[0130] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions: 5218-5240
of SEQ ID NO: 1.
[0131] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions: 5782-5803
of SEQ ID NO: 1.
[0132] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions: 8113-8139
of SEQ ID NO: 1.
[0133] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions: 9200-9250
of SEQ ID NO: 1.
[0134] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions: 11505-11555
of SEQ ID NO: 1.
[0135] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions: 13223-13242
of SEQ ID NO: 1.
[0136] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions 15100-15150
of SEQ ID NO: 1.
[0137] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions 15113-15180
of SEQ ID NO: 1.
[0138] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions 29635-29705
of SEQ ID NO: 1.
[0139] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions 30590-30740
of SEQ ID NO: 1.
[0140] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid corresponding to positions 39800-39855
of SEQ ID NO: 1.
[0141] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid to positions 44435-44460 of SEQ ID NO: 1.
[0142] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid to positions 45245-45270 of SEQ ID NO: 1.
[0143] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid to positions 46380-46430 of SEQ ID NO: 1.
[0144] In some embodiments the oligonucleotide a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with at least 90% complementary to a sub-sequence of the target nucleic acid to positions 68915-68940 of SEQ ID NO: 1.
[0145] In some embodiments, the oligonucleotide comprises or consists of 8 to 35 nucleotides in length, such as from
10 to 30, such as 11 to 22, such as from 12 to 18, such as from 13 to 17 or 14 to 16 contiguous nucleotides in length.
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In a preferred embodiment, the oligonucleotide comprises or consists of 15 to20 nucleotides in length.
[0146] In some embodiments, the oligonucleotide or contiguous nucleotide sequence thereof comprises or consists
of 22 or less nucleotides, such as 20 or less nucleotides, such as 18 or less nucleotides, such as 14, 15, 16 or 17
nucleotides. It is to be understood that any range given herein includes the range endpoints. Accordingly, if an oligonu-
cleotide is said to include from 10 to 30 nucleotides, both 10 and 30 nucleotides are included.
[0147] In some embodiments, the contiguous nucleotide sequence comprises or consists of 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 contiguous nucleotides in length. In a preferred embodiment,
the oligonucleotide comprises or consists of 16, 17, 18 or 19 nucleotides in length.
[0148] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 4 to 150 (see motif sequences listed in table 3 in the Examples section).
[0149] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 4 to 818 (see motif sequences listed in table 3 in the Examples section).
[0150] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 4 to 678 (see motif sequences listed in table 3 in the Examples section).
[0151] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 166, 167, 167 or 169 (see motif sequences listed in table 3 in the Examples section).
[0152] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 570, 571 ,572, 679, 680, 681, 682 and 683 (see motif sequences listed in table 3 in the
Examples section).
[0153] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 34, 186, 187, 188, 573, 574, 575, 576, 572, 684, 685, 686, 687, 688, 689, 690, 691,
692, 963, 964, 965 and 696 (see motif sequences listed in table 3 in the Examples section).
[0154] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 35, 199, 200, 201, 202, 203, 204, 205, 206, 207, 209 and 210 or SEQ ID NO: 582, 583
and 584 (see motif sequences listed in table 3 in the Examples section).
[0155] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 221, 222, 223, 224, 225, 585, 586, 587, 588, 589, 698, 699,700, 701, 702, 703, 704,
705, 706, 707, 708, 709, 710, 711, 712, 713, 714, 715, 716, 717 and 718 (see motif sequences listed in table 3 in the
Examples section).
[0156] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 236, 237, 238, 239, 240 and 590.
[0157] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 241, 591 and 719 (see motif sequences listed in table 3 in the Examples section).
[0158] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 46, 47,48, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298, 299,
300, 301, 302, 303, 304,305, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622, 623, 624, 625, 626,627, 628, 629, 630,
631, 632, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730, 731, 732, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743,
744, 745, 746, 747, 748, 749, 750, 751, 752, 753, 754, 755, 756, 757, 758, 759, 760, 761, 762, 763, 764, 765, 766, 767,
768, 769, 770, 771, 772, 773, 774, 775, 776, 777, 778, 779, 780, 781, 782, 783, 784, 785, 786, 787, 788, 789, 790, 791,
792, 793, 794, 795, 796, 797, 798, 799, 800, 800, 800, 800, 800, 801, 801, 802, 803, 804, 805, 806 and 807 (see motif
sequences listed in table 3 in the Examples section).
[0159] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
group consisting of SEQ ID NO: 331, 332, 638, 639, 640, 808, 809, 810 ,811 ,812, 813, 814 and 815 (see motif sequences
listed in table 3 in the Examples section).
[0160] In some embodiments, the antisense oligonucleotide or contiguous nucleotide sequence comprises or consists
of of 10 to 30 nucleotides in length with at least 90% identity, preferably 100% identity to a sequence selected from the
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group consisting of SEQ ID NO: 409, 410, 411, 642, 643, 644, 645, 646, 816, 818 and 818 (see motif sequences listed
in table 3 in the Examples section).
[0161] It is understood that the contiguous nucleobase sequences (motif sequence) can be modified to for example
increase nuclease resistance and/or binding affinity to the target nucleic acid. Modifications are described in the definitions
and in the "Oligonucleotide design" section. Table 3 lists preferred designs of each motif sequence.

Oligonucleotide design

[0162] Oligonucleotide design refers to the pattern of nucleoside sugar modifications in the oligonucleotide sequence.
The oligonucleotides of the invention comprise sugar-modified nucleosides and may also comprise DNA or RNA nucl-
eosides. In some embodiments, the oligonucleotide comprises sugar-modified nucleosides and DNA nucleosides. In-
corporation of modified nucleosides into the oligonucleotide of the invention may enhance the affinity of the oligonucleotide
for the target nucleic acid. In that case, the modified nucleosides can be referred to as affinity enhancing modified
nucleotides.
[0163] In an embodiment, the oligonucleotide comprises at least 1 modified nucleoside, such as at least 2, at least 3,
at least 4, at least 5, at least 6, at least 7, at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least
14, at least 15 or at least 16 modified nucleosides. In an embodiment the oligonucleotide comprises from 1 to 10 modified
nucleosides, such as from 2 to 9 modified nucleosides, such as from 3 to 8 modified nucleosides, such as from 4 to 7
modified nucleosides, such as 6 or 7 modified nucleosides. In some embodiments, at least 1 of the modified nucleosides
is a locked nucleic acid (LNA), such as at least 2, such as at least 3, at least 4, at least 5, at least 6, at least 7, or at least
8 of the modified nucleosides are LNA. In a still further embodiment all the modified nucleosides are LNA.
[0164] In an embodiment, the oligonucleotide of the invention may comprise modifications, which are independently
selected from these three types of modifications (modified sugar, modified nucleobase and modified internucleoside
linkage) or a combination thereof. Preferably the oligonucleotide comprises one or more sugar modified nucleosides,
such as 2’ sugar modified nucleosides. Preferably the oligonucleotide of the invention comprise the one or more 2’ sugar
modified nucleoside independently selected from the group consisting of 2’-O-alkyl-RNA, 2’-O-methyl-RNA, 2’-alkoxy-
RNA, 2’-O-methoxyethyl-RNA, 2’-amino-DNA, 2’-fluoro-DNA, arabino nucleic acid (ANA), 2’-fluoro-ANA and LNA nucl-
eosides. Even more preferably the the one or more modified nucleoside is LNA.
[0165] In a further embodiment the oligonucleotide comprises at least one modified internucleoside linkage. In a
preferred embodiment the the internucleoside linkages within the contiguous nucleotide sequence are phosphorothioate
or boranophosphate internucleoside linkages.
[0166] In some embodiments, the oligonucleotide of the invention comprise at least one modified nucleoside which is
a 2’-MOE-RNA, such as 2, 3, 4, 5, 6, 7, 8, 9 or 10 2’-MOE-RNA nucleoside units. In some embodiments, at least one
of said modified nucleoside is 2’-fluoro DNA, such as 2, 3, 4, 5, 6, 7, 8, 9 or 10 2’-fluoro-DNA nucleoside units.
[0167] In some embodiments, the oligonucleotide of the invention comprises at least one LNA unit, such as 1, 2, 3,
4, 5, 6, 7, or 8 LNA units, such as from 2 to 6 LNA units, such as from 3 to 7 LNA units, 4 to 8 LNA units or 3, 4, 5, 6 or
7 LNA units. In some embodiments, all the modified nucleosides are LNA nucleosides. In a further embodiment, the
oligonucleotide may comprise both beta-D-oxy-LNA, and one or more of the following LNA units: thio-LNA, amino-LNA,
oxy-LNA, and/or ENA in either the beta-D or alpha-L configurations or combinations thereof. In a further embodiment,
all LNA cytosine units are 5-methyl-cytosine. In a preferred embodiment the oligonucleotide or contiguous nucleotide
sequence has at least 1 LNA unit at the 5’ end and at least 2 LNA units at the 3’ end of the nucleotide sequence.
[0168] In some embodiments, the oligonucleotide of the invention comprises at least one LNA unit and at least one
2’ substituted modified nucleoside.
[0169] In some embodiments of the invention, the oligonucleotide comprise both 2’ sugar modified nucleosides and
DNA units. Preferably the oligonucleotide comprise both LNA and DNA units.
[0170] Preferably, the combined total of LNA and DNA units is 8-30, such as 10 - 25, preferably 12-22, such as 12 -
18, even more preferably 11-16. In some embodiments of the invention, the nucleotide sequence of the oligonucleotide,
such as the contiguous nucleotide sequence consists of at least one or two LNA units and the remaining nucleotide
units are DNA units. In some embodiments the oligonucleotide comprises only LNA nucleosides and naturally occurring
nucleosides (such as RNA or DNA, most preferably DNA nucleosides), optionally with modified internucleoside linkages
such as phosphorothioate.
[0171] In an embodiment of the invention the oligonucleotide of the invention is capable of recruiting RNase H.

Gapmer design

[0172] In a preferred embodiment the oligonucleotide of the invention has a gapmer design or structure also referred
herein merely as "Gapmer". In a gapmer structure the oligonucleotide comprises at least three distinct structural regions
a 5’-flank, a gap and a 3’-flank, F-G-F’ in ‘5 -> 3’ orientation. In this design, flanking regions F and F’ (also termed wing



EP 4 220 360 B9

78

5

10

15

20

25

30

35

40

45

50

55

regions) comprise a contiguous stretch of modified nucleosides, which are complementary to the UBE3A target nucleic
acid, while the gap region, G, comprises a contiguous stretch of nucleotides which are capable of recruiting a nuclease,
preferably an endonuclease such as RNase, for example RNase H, when the oligonucleotide is in duplex with the target
nucleic acid. Nucleosides which are capable of recruiting a nuclease, in particular RNase H, can be selected from the
group consisting of DNA, alpha-L-oxy-LNA, 2’-Flouro-ANA and UNA. Regions F and F’, flanking the 5’ and 3’ ends of
region G, preferably comprise non-nuclease recruiting nucleosides (nucleosides with a 3’ endo structure), more preferably
one or more affinity enhancing modified nucleosides. In some embodiments, the 3’ flank comprises at least one LNA
nucleoside, preferably at least 2 LNA nucleosides. In some embodiments, the 5’ flank comprises at least one LNA
nucleoside. In some embodiments both the 5’ and 3’ flanking regions comprise a LNA nucleoside. In some embodiments
all the nucleosides in the flanking regions are LNA nucleosides. In other embodiments, the flanking regions may comprise
both LNA nucleosides and other nucleosides (mixed flanks), such as DNA nucleosides and/or non-LNA modified nucl-
eosides, such as 2’ substituted nucleosides. In this case the gap is defined as a contiguous sequence of at least 5 RNase
H recruiting nucleosides (nucleosides with a 2’ endo structure, preferably DNA) flanked at the 5’ and 3’ end by an affinity
enhancing modified nucleoside, preferably LNA, such as beta-D-oxy-LNA. Consequently, the nucleosides of the 5’
flanking region and the 3’ flanking region which are adjacent to the gap region are modified nucleosides, preferably non-
nuclease recruiting nucleosides. In oligonucleotides with mixed flanks where the flanks comprise DNA the 5’ and 3’
nucleosides are modified nucleosides.

Region F

[0173] Region F (5’ flank or 5’ wing) attached to the ’5 end of region G comprises, contains or consists of at least one
modified nucleoside such as at least 2, at least 3, at least 4, at least 5, at least 6, at least 7 modified nucleosides. In an
embodiment region F comprises or consists of from 1 to 7 modified nucleosides, such as from 2 to 6 modified nucleosides,
such as from 2 to 5 modified nucleosides, such as from 2 to 4 modified nucleosides, such as from 1 to 3 modified
nucleosides, such as 1, 2, 3 or 4 modified nucleosides. In a further embodiment further additional nucleosides may be
attached to the ’5 end of region F, representing a region D preferably comprising 1, 2 or 3 nucleoside units, such as
DNA nucleosides. Region D can take the function of a biocleavable (B) linker described in the definition of "Linkers ".
[0174] In some embodiments, the modified nucleosides in region F have a 3’ endo structure.
[0175] In an embodiment, one or more of the modified nucleosides in region F are 2’ modified nucleosides.
[0176] In a further embodiment one or more of the 2’ modified nucleosides in region F are selected from 2’-O-alkyl-
RNA units, 2’-O-methyl-RNA, 2’-amino-DNA units, 2’-fluoro-DNA units, 2’-alkoxy-RNA, MOE units, LNA units, arabino
nucleic acid (ANA) units and 2’-fluoro-ANA units.
[0177] In one embodiment of the invention all the modified nucleosides in region F are LNA nucleosides. In a further
embodiment the LNA nucleosides in region F are independently selected from the group consisting of oxy-LNA, thio-
LNA, amino-LNA, cET, and/or ENA, in either the beta-D or alpha-L configurations or combinations thereof. In a preferred
embodiment region F has at least 1 beta-D-oxy LNA unit, at the 5’ end of the contiguous sequence.

Region G

[0178] Region G (gap region) preferably comprise, contain or consist of at least 4, such as at least 5, such as at least
6, at least 7, at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15 or at least 16
consecutive nucleosides capable of recruiting the aforementioned nuclease, in particular RNaseH. In a further embod-
iment region G comprise, contain or consist of from 5 to 12, or from 6 to 10 or from 7 to 9, such as 8 consecutive
nucleotide units capable of recruiting aforementioned nuclease.
[0179] The nucleoside units in region G, which are capable of recruiting nuclease are in an embodiment selected from
the group consisting of DNA, alpha-L-LNA, C4’ alkylated DNA (as described in PCT/EP2009/050349 and Vester et al.,
Bioorg. Med. Chem. Lett. 18 (2008) 2296 - 2300), arabinose derived nucleosides like ANA and 2’F-ANA (Mangos et al.
2003 J. AM. CHEM. SOC. 125, 654-661), UNA (unlocked nucleic acid) (as described in Fluiter et al., Mol. Biosyst., 2009,
10, 1039). UNA is unlocked nucleic acid, typically where the bond between C2 and C3 of the ribose has been removed,
forming an unlocked "sugar" residue.
[0180] In a still further embodiment at least one nucleoside unit in region G is a DNA nucleoside unit, such as from 1
to 16 DNA units, such as 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 or 15 DNA units, preferably from 2 to 13 DNA units,
such as from 4 to 12 DNA units, more preferably from 5 to 11, or from 10 to 16, 11 to 15 or 12 to 14 DNA units. In some
embodiments, region G consists of 100% DNA units. In a preferred embodiment G consists of , most preferably 10, 11,
12, 13, 14 or 15 DNA units.
[0181] In further embodiments the region G may consist of a mixture of DNA and other nucleosides capable of mediating
RNase H cleavage. Region G may consist of at least 50% DNA, more preferably 60 %, 70% or 80 % DNA, and even
more preferred 90% or 95% DNA.
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[0182] In a still further embodiment at least one nucleoside unit in region G is an alpha-L-LNA nucleoside unit, such
as at least one alpha-L-LNA unit, such as 2, 3, 4, 5, 6, 7, 8 or 9 alpha-L-LNA units. In a further embodiment, region G
comprises the least one alpha-L-LNA is alpha-L-oxy-LNA unit. In a further embodiment region G comprises a combination
of DNA and alpha-L-LNA nucleoside units.
[0183] In some embodiments the size of the contiguous sequence in region G may be longer, such as 15, 16, 17, 18,
19 or 20 nucleoside units.
[0184] In some embodiments, nucleosides in region G have a 2’ endo structure.

Region F’

[0185] Region F’ (3’ flank or 3’ wing) attached to the ’3 end of region G comprises, contains or consists of at least one
modified nucleoside such as at least 2, at least 3, at least 4, at least 5, at least 6, at least 7 modified nucleosides. In an
embodiment region F’ comprise or consist of from 1 to 7 modified nucleosides, such as from 2 to 6 modified nucleoside,
such as from 2 to 4 modified nucleosides, such as from 1 to 3 modified nucleosides, such as 1, 2, 3 or 4 modified
nucleosides. In a further embodiment further additional nucleosides attached to the ’3 end of region F’, representing a
region D’, preferably comprising 1, 2 or 3 nucleoside units, such as DNA nucleosides. Region D’ can take the function
of a biocleavable (B) linker described, in the section "Linkers".
[0186] In some embodiments, the modified nucleosides in region F’ have a 3’ endo structure.
[0187] In a preferred embodiment, modified nucleosides in region F’ is LNA.
[0188] In a further embodiment modified nucleosides in region F’ are selected from 2’-O-alkyl-RNA units, 2’-O-methyl-
RNA, 2’-amino-DNA units, 2’-fluoro-DNA units, 2’-alkoxy-RNA, MOE units, LNA units, arabino nucleic acid (ANA) units
and 2’-fluoro-ANA units.
[0189] In one embodiment of the invention all the modified nucleosides in region F’ are LNA nucleosides. In a further
embodiment the LNA nucleosides in region F’ are independently selected from the group consisting of oxy-LNA, thio-
LNA, amino-LNA, cET and/or ENA, in either the beta-D or alpha-L configurations or combinations thereof. In a preferred
embodiment region F’ has at least 2 beta-D-oxy LNA unit, at the 3’ end of the contiguous sequence.

Region D and D’

[0190] Region D and D’ can be attached to the 5’ end of region F or the 3’ end of region F’, respectively.
[0191] Region D or D’ may independently comprise 1, 2, 3, 4 or 5 additional nucleotides, which may be complementary
or non-complementary to the target nucleic acid. In this respect the oligonucleotide of the invention, may in some
embodiments comprise a contiguous nucleotide sequence capable of modulating the target which is flanked at the 5’
and/or 3’ end by additional nucleotides. Such additional nucleotides may serve as a nuclease susceptible biocleavable
linker (see definition of linkers). In some embodiments the additional 5’ and/or 3’ end nucleotides are linked with phos-
phodiester linkages, and may be DNA or RNA. In another embodiment, the additional 5’ and/or 3’ end nucleotides are
modified nucleotides which may for example be included to enhance nuclease stability or for ease of synthesis. In an
embodiment of the oligonucleotide of the invention, comprises a region D and/or D’ in addition to the contiguous nucleotide
sequence.
[0192] The gapmer oligonucleotide of the present invention can be represented by the following formulae:

F-G-F’; in particular F1-7-G4-12-F’1-7
D-F-G-F’, in particular D1-3-F1-7-G4-12-F’1-7
F-G-F’-D’, in particular F1-7-G4-12-F’1-7-D’1-3
D-F-G-F’-D’, in particular D1-3-F1-7-G4-12-F’1-7-D’1-3

[0193] The preferred number and types of nucleosides in regions F, G and F’, D and D’ have been described above.
The design of the individual oligonucleotide may also have profound impact on the properties of the oligonucleotide in
its use for modulating expression of UBE3A.
[0194] In some embodiments the oligonucleotide is a gapmer consisting of 14, 15, 16, 17, 18, 19 or 20 nucleotides in
length, wherein each of regions F and F’ independently consists of 2, 3 or 4 modified nucleoside units complementary
to a part of the human SNHG14 long non-coding RNA which is antisense to the UBE3A pre-mRNA (the target nucleic
acid) and region G consists of 10, 11, 12 ,13, 14 or 15 nucleoside units, capable of recruiting nuclease when in duplex
with the target nucleic acid.
[0195] In a further embodiments, the oligonucleotide is a gapmer wherein each of regions F and F’ independently
consists of 2, 3, 4 or 5 modified nucleoside units, such as nucleoside units containing a 2’-O-methoxyethyl-ribose sugar
(2’-MOE) or nucleoside units containing a 2’-fluoro-deoxyribose sugar and/or LNA units, and region G consists of 9, 10,
11, 12,13, 14 or 15 nucleoside units, such as DNA units or other nuclease recruiting nucleosides such as alpha-L-LNA
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or a mixture of DNA and nuclease recruiting nucleosides.
[0196] In a further specific embodiment, the oligonucleotide is a gapmer wherein each of regions F and F’ region
consists of two LNA units each, and region G consists of 10, 11, 12, 13, 14 or 15 nucleoside units, preferably DNA units.
Specific gapmer designs of this nature include 2-10-2, 2-11-2, 2-12-2, 2-13-2, 2-14-2 and 2-15-2.
[0197] In a further specific embodiment, the oligonucleotide is a gapmer wherein each of regions F and F’ independently
consists of three LNA units, and region G consists of 10, 11, 12,13, 14 or 15 nucleoside units, preferably DNA units.
Specific gapmer designs of this nature include 3-10-3, 3-11-3, 3-12-3, 3-13-3, 3-14-3 and 3-15-3.
[0198] In a further specific embodiment, the oligonucleotide is a gapmer wherein each of regions F and F’ consists of
four LNA units each, and region G consists of 10, 11, 12,13, 14 or 15 nucleoside units, preferably DNA units. Specific
gapmer designs of this nature include 4-10-4, 4-11-4, 4-12-4, 4-13-4, 4-14-4 and 4-15-4.
[0199] Specific gapmer designs of this nature include F-G-F’ designs selected from a group consisting of a gap with
10 nucleosides and independently 1 to 4 modified nucleosides in the wings including 1-10-1, 2-10-1, 1-10-2, 1-10-3,
3-10-1, 1-10-4, 4-10-1, 2-10-2, 2-10-3, 3-10-2, 2-10-4, 4-10-2, 3-10-3, 3-10-4, 4-10-3 and 4-10-4 gapmers.
[0200] Specific gapmer designs of this nature include F-G-F’ designs selected from a group consisting of a gap with
11 nucleosides and independently 1 to 4 modified nucleosides in the wings including, 1-11-1, 2-11-1, 1-11-2, 1-11-3,
3-11-1, 1-11-4, 4-11-1, 2-11-2, 2-11-3, 3-11-2, 2-11-4, 4-11-2, 3-11-3, 3-11-4, 4-11-3 and 4-11-4 gapmers.
[0201] Specific gapmer designs of this nature include F-G-F’ designs selected from a group consisting of a gap with
12 nucleosides including, 1-12-1, 2-12-1, 1-12-2, 1-12-3, 3-12-1, 1-12-4, 4-12-1, 2-12-2, 2-12-3, 3-12-2, 2-12-4, 4-12-2,
3-12-3, 3-12-4, 4-12-3 and 4-12-4 gapmers.
[0202] Specific gapmer designs of this nature include F-G-F’ designs selected from a group consisting of a gap with
13 nucleosides and independently 1 to 4 modified nucleosides in the wings including 1-13-1, 1-13-2, 1-13-3, 3-13-1,
1-13-4, 4-13-1,2-13-1, 2-13-2, 2-13-3, 3-13-2, 2-13-4, , 4-13-2, 3-13-3, 3-13-4, 4-13-3, and 4-13-4 gapmers.
[0203] Specific gapmer designs of this nature include F-G-F’ designs selected from a group consisting of a gap with
14 nucleosides and independently 1 to 4 modified nucleosides in the wings including 1-14-1, 1-14-2, 2-14-1, 1-14-3,
3-14-1, 1-14-4, 4-14-1, 2-14-2, 2-14-3, 3-14-2 2-14-4, 4-14-2, 3-14-3, 3-14-4 and 4-14-3 gapmers.
[0204] Specific gapmer designs of this nature include F-G-F’ designs selected from a group consisting of a gap with
15 nucleosides and independently 1 to 4 modified nucleosides in the wings including 1-15-1, 1-15-2, 2-15-1, 1-15-3,
3-15-1, 1-15-4, 4-15-1, 2-15-2, 2-15-3, 3-15-2 2-15-4, 4-15-2, 3-15-3, 3-15-4 and 4-15-3 gapmers.
[0205] Specific gapmer designs of this nature include F-G-F’ designs selected from a group consisting of a gap with
16 nucleosides and independently 1 to 4 modified nucleosides in the wings including 1-16-1, 1-16-2, 2-16-1, 1-15-3,
3-16-1, 1-16-4, 4-16-1, 2-16-2, 2-16-3, 3-16-2 2-16-4, 4-16-2, 3-16-3, 3-16-4 and 4-16-3 gapmers.
[0206] In some embodiments the F-G-F’ design is selected from 2-10-4, 3-10-3 and 4-10-2.
[0207] In some embodiments the F-G-F’ design is selected from 2-11-4, 3-11-2, 3-11-3 and 4-11-2.
[0208] In some embodiments the F-G-F’ design is selected from 2-12-2, 2-12-3, 2-12-4, 3-12-2, 3-12-3, and 4-12-2.
[0209] In some embodiments the F-G-F’ design is selected from 2-13-2, 2-13-3, 2-13-4, 3-13-3 and 4-13-2.
[0210] In some embodiments the F-G-F’ design is selected from 2-14-2, 2-14-4, 3-14-3 and 4-14-2.
[0211] In some embodiments the F-G-F’ design is selected from 2-15-2 and 2-16-2.
[0212] In some embodiments the F-G-F’ design is selected from the designs indicated in table 3.
[0213] In all instances the F-G-F’ design may further include region D and/or D’, which may have 1, 2 or 3 nucleoside
units, such as DNA units. Preferably, the nucleosides in region F and F’ are modified nucleosides, while nucleotides in
region G are preferably unmodified nucleosides.
[0214] In each design, the preferred modified nucleoside is LNA.
[0215] In another embodiment all the internucleoside linkages in the gap in a gapmer are phosphorothioate and/or
boranophosphate linkages. In another embodiment all the internucleoside linkages in the flanks (F and F’ region) in a
gapmer are phosphorothioate and/or boranophosphate linkages. In another preferred embodiment all the internucleoside
linkages in the D and D’ region in a gapmer are phosphodiester linkages.
[0216] For specific gapmers as disclosed herein, when the cytosine (C) residues are annotated as 5-methyl-cytosine,
in various embodiments, one or more of the C’s present in the oligonucleotide may be unmodified C residues.
[0217] Further gapmer designs are disclosed in WO2004/046160 and WO2007/146511.
[0218] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds in table 3.
[0219] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 4_1 to 150_2.
[0220] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 4_1 to 678_1.
[0221] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 4_1 to 818_1 (see oligonucleotide sequences listed in table 3 in the Examples section).
[0222] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
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NO: 155_1 or 165_1.
[0223] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 169_52, 169_50 or 169_56.
[0224] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 172_1, 272_1, 572_7, 572_6 or 572_5.
[0225] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 175_1.
[0226] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 178_1.
[0227] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 573_8, 186_1 or 187_1.
[0228] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 186_1.
[0229] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 200_1, 204_1, 206_1, 35_2 or 209_1.
[0230] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 585_1, 585_8, 586_9, 586_5, 586_8, 586_4 or 586_6.
[0231] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 233_1.
[0232] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 237_8 or 590_13.
[0233] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 220_1.
[0234] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 591_1, 592_2, 592_4 or 241_9.
[0235] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 597_4, 598_4, 39_1 or 602_1.
[0236] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 39_1.
[0237] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 611_7.
[0238] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 271_1 or 278_1.
[0239] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 616_4, 621_2, 621_1, 622_3, 622_5, 622_4, 624_3, 624_5, 287_1, 625_6, 626_7, 626_8,
626_9, 48_1, 631_6, 631_1, 303_1, 304_6 or 304_10.
[0240] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 636_8.
[0241] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 638_8, 639_5, 331_1 or 640_4.
[0242] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 359_1, 361_1, 361_5, 362_1 or 641_5.
[0243] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 378_1, 379_1, 399_1.
[0244] For certain embodiments of the invention, the oligonucleotide is selected from the group of oligonucleotide
compounds with CMP-ID-NO: 403_1, 405_1, 642_12, 642_13, 644_3 or 646_16.
[0245] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 85_1 or 425_5.
[0246] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 116_1.
[0247] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 123_1 or 124_1.
[0248] For certain embodiments of the invention, the oligonucleotide is an oligonucleotide compound with CMP-ID-
NO: 126_2.

Method of manufacture

[0249] In a further aspect, the invention provides methods for manufacturing the oligonucleotides of the invention
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comprising reacting nucleotide units and thereby forming covalently linked contiguous nucleotide units comprised in the
oligonucleotide. Preferably, the method uses phophoramidite chemistry (see for example Caruthers et al, 1987, Methods
in Enzymology vol. 154, pages 287-313). In a further embodiment the method further comprises reacting the contiguous
nucleotide sequence with a conjugating moiety (ligand). In a further aspect a method is provided for manufacturing the
composition of the invention, comprising mixing the oligonucleotide or conjugated oligonucleotide of the invention with
a pharmaceutically acceptable diluent, solvent, carrier, salt and/or adjuvant.

Pharmaceutical Composition

[0250] In a further aspect, the invention provides pharmaceutical compositions comprising any of the aforementioned
oligonucleotides and/or oligonucleotide conjugates and a pharmaceutically acceptable diluent, carrier, salt and/or adju-
vant. A pharmaceutically acceptable diluent includes phosphate-buffered saline (PBS) and pharmaceutically acceptable
salts include, but are not limited to, sodium and potassium salts.
[0251] WO 2007/031091 provides suitable and preferred examples of pharmaceutically acceptable diluents, carriers
and adjuvants. Suitable dosages, formulations, administration routes, compositions, dosage forms, combinations with
other therapeutic agents, pro-drug formulations are also provided in WO2007/031091.
[0252] Oligonucleotides or oligonucleotide conjugates of the invention may be mixed with pharmaceutically acceptable
active or inert substances for the preparation of pharmaceutical compositions or formulations. Compositions and methods
for the formulation of pharmaceutical compositions are dependent upon a number of criteria, including, but not limited
to, route of administration, extent of disease, or dose to be administered.
[0253] In some embodiments, the oligonucleotide or oligonucleotide conjugate of the invention is a prodrug. In particular
with respect to oligonucleotide conjugates the conjugate moiety is cleaved of the oligonucleotide once the prodrug is
delivered to the site of action, e.g. the target cell.

Applications

[0254] The oligonucleotides of the invention may be utilized as research reagents for, for example, therapeutics and
prophylaxis.
[0255] In research, such oligonucleotides may be used to specifically modulate the synthesis of UBE3A protein in
cells (e.g. in vitro cell cultures) and experimental animals thereby facilitating functional analysis of the target or an
appraisal of its usefulness as a target for therapeutic intervention. The target modulation is achieved by degrading or
inhibiting a modulator of the gene or mRNA producing the protein.
[0256] For therapeutics, an animal or a human, suspected of having a disease or disorder, which can be treated by
modulating the expression of UBE3A.
[0257] Described herein are methods for treating or preventing a disease, comprising administering a therapeutically
or prophylactically effective amount of an oligonucleotide, an oligonucleotide conjugate or a pharmaceutical composition
of the invention to a subject suffering from or susceptible to the disease.
[0258] The invention relates to an oligonucleotide, a composition or a conjugate as defined herein for use as a med-
icament.
[0259] The oligonucleotide, oligonucleotide conjugate or a pharmaceutical composition according to the invention is
typically administered in an effective amount.
[0260] The invention also provides for the use of the oligonucleotide or oligonucleotide conjugate of the invention as
described for the manufacture of a medicament for the treatment of a disorder as referred to herein, or for a method of
the treatment of as a disorder as referred to herein.
[0261] The disease or disorder, as referred to herein, is associated with expression of UBE3A. In some embodiments
the disease or disorder may be associated with a mutation in the maternal UBE3A gene. In some embodiments, the
target nucleic acid is a regulator of the paternal UBE3A gene.
[0262] The methods of the invention are preferably employed for treatment or prophylaxis against diseases caused
by abnormal levels and/or activity of UBE3A. The disease may in particular be caused by reduced levels and/or activity
of UBE3A protein.
[0263] The invention further relates to use of an oligonucleotide, oligonucleotide conjugate or a pharmaceutical com-
position as defined herein for the manufacture of a medicament for the treatment of abnormal levels and/or activity of
UBE3A, in particular low levels and/or activity of UBE3A.
[0264] The invention relates to oligonucleotides, oligonucleotide conjugates or pharmaceutical compositions for use
in the treatment of Angelman symdrome.
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Administration

[0265] The oligonucleotides or pharmaceutical compositions of the present invention may be administered topical
(such as, to the skin, inhalation, ophthalmic or otic) or enteral (such as, orally or through the gastrointestinal tract) or
parenteral (such as, intravenous, subcutaneous, intra-muscular, intracerebral, intracerebroventricular or intrathecal).
[0266] In a preferred embodiment the oligonucleotide or pharmaceutical compositions of the present invention are
administered by a parenteral route including intravenous, intraarterial, subcutaneous, intraperitoneal or intramuscular
injection or infusion, intrathecal or intracranial, e.g., intracerebral or intraventricular, administration. In one embodiment
the active oligonucleotide or oligonucleotide conjugate is administered intracerebral or intracerebroventricular. In another
embodiment the active oligonucleotide or oligonucleotide conjugate is administered intrathecal.
[0267] The invention also provides for the use of the oligonucleotide or oligonucleotide conjugate of the invention as
described for the manufacture of a medicament wherein the medicament is in a dosage form for intrathecal administration.
[0268] The invention also provides for the use of the oligonucleotide or oligonucleotide conjugate of the invention as
described for the manufacture of a medicament wherein the medicament is in a dosage form for intracerebral or intra-
ventricular administration.
[0269] The invention also provides for the use of the oligonucleotide or oligonucleotide conjugate of the invention as
described for the manufacture of a medicament wherein the medicament is in a dosage form for intracerebroventricular
administration.

Combination therapies

[0270] In some embodiments the oligonucleotide, oligonucleotide conjugate or pharmaceutical composition of the
invention is for use in a combination treatment with another therapeutic agent. The therapeutic agent can for example
be anticonvulsant medication.

EXAMPLES

Materials and methods
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[0272] Designs refer to the gapmer design, F-G-F’, where each number represents the number of consecutive modified
nucleosides, e.g 2’ modified nucleosides (first number = 5’ flank), followed by the number of DNA nucleosides (second
number = gap region), followed by the number of modified nucleosides, e.g 2’ modified nucleosides (third number = 3’
flank), optionally preceded by or followed by further repeated regions of DNA and LNA, which are not necessarily part
of the contiguous sequence that is complementary to the target nucleic acid. For some oligonucleotides in table 3 the
flanks are mixed flanks, such flanks start and end with a 2’ modified nucleosides, in these cases the gap region is the
number above 5 not located at the 5’ or 3’ terminal in of the design.
[0273] For the oligonucleotide compounds capital letters represent beta-D-oxy LNA nucleosides, lowercase letters
represent DNA nucleosides, all LNA C are 5-methyl cytosine, and 5-methyl DNA cytosines are presented by "e", all
internucleoside linkages are phosphorothioate internucleoside linkages.
[0274] Oligonucleotides with an EX-EX indication as Start on SEQ ID NO: 1 are exon-exon spanning oligonucleotides
designed to be complementary across exon-exon junctions of SNHG14-023 (ENST00000554726). The oligonucleotides
primarily span exon2 and exon3 (i.e. are complementary to a region in exon2 and a region in exon 3)

Oligonucleotide synthesis

[0275] Oligonucleotide synthesis is generally known in the art. Below is a protocol which may be applied. The oligo-
nucleotides of the present invention may have been produced by slightly varying methods in terms of apparatus, support
and concentrations used.
[0276] Oligonucleotides are synthesized on uridine universal supports using the phosphoramidite approach on a
MerMade12 or an Oligomaker DNA/RNA synthesizer at 1-4 mmol scale. At the end of the synthesis, the oligonucleotides
are cleaved from the solid support using aqueous ammonia for 5-16 hours at 60°C. The oligonucleotides are purified by
reverse phase HPLC (RP-HPLC) or by solid phase extractions and characterized by UPLC, and the molecular mass is
further confirmed by ESI-MS.

Elongation of the oligonucleotide:

[0277] The coupling of β-cyanoethyl- phosphoramidites (DNA-A(Bz), DNA- G(ibu), DNA- C(Bz), DNA-T, LNA-5-methyl-
C(Bz), LNA-A(Bz), LNA- G(dmf), LNA-T or amino-C6 linker) is performed by using a solution of 0.1 M of the 5’-O-DMT-
protected amidite in acetonitrile and DCI (4,5-dicyanoimidazole) in acetonitrile (0.25 M) as activator. For the final cycle
a phosphoramidite with desired modifications can be used, e.g. a C6 linker for attaching a conjugate group or a conjugate
group as such. Thiolation for introduction of phosphorthioate linkages is carried out by using xanthane hydride (0.01 M
in acetonitrile/pyridine 9:1). Phosphordiester linkages can be introduced using 0.02 M iodine in THF/Pyridine/water 7:2:1.
The rest of the reagents are the ones typically used for oligonucleotide synthesis.

Purification by RP-HPLC:

[0278] The crude compounds are purified by preparative RP-HPLC on a Phenomenex Jupiter C18 10m 150x10 mm
column. 0.1 M ammonium acetate pH 8 and acetonitrile is used as buffers at a flow rate of 5 mL/min. The collected
fractions are lyophilized to give the purified compound typically as a white solid.

Abbreviations:

[0279]

DCI: 4,5-Dicyanoimidazole
DCM: Dichloromethane
DMF: Dimethylformamide
DMT: 4,4’-Dimethoxytrityl
THF: Tetrahydrofurane
Bz: Benzoyl
Ibu: Isobutyryl
RP-HPLC: Reverse phase high performance liquid chromatography

Tm Assay

[0280] Oligonucleotide and RNA target duplexes are diluted to 3 mM in 500 ml RNase-free water and mixed with 500
ml 2x Tm-buffer (200mM NaCl, 0.2mM EDTA, 20mM Naphosphate, pH 7.0). The solution is heated to 95°C for 3 min
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and then allowed to anneal in room temperature for 30 min. The duplex melting temperatures (Tm) is measured on a
Lambda 40 UV/VIS Spectrophotometer equipped with a Peltier temperature programmer PTP6 using PE Templab
software (Perkin Elmer). The temperature is ramped up from 20°C to 95°C and then down to 25°C, recording absorption
at 260 nm. First derivative and the local maximums of both the melting and annealing are used to assess the duplex Tm.

Preparation of mouse primary cortical neuron cell cultures

[0281] Primary cortical neuron cultures were prepared from mouse embryo brains of 15 days of age according to
standard procedure. In brief, culture plates were coated with Poly-L-Lysine (50 mg/ml Poly-L-Lysine, 10 mM Na-tetrab-
orate, pH 8 buffer) for 2-3 hrs at room temperature. The plates were washed with 1xPBS before use. Harvested mouse
embryo brains were dissected and homogenized by a razor blade and submerged into 38 ml dissection medium (HBSS,
0.01 M Hepes, Penicillin/Streptomycin). Then, 2 ml trypsin was added and cells were incubated for 30 min at 37 °C and
centrifuged down. The cells were dissolved in 20 ml DMEM (+ 10% FBS) and passed through a syringe for further
homogenization. This was followed by centrifugation at 500 rpm for 15 mins. The cells were dissolved in DMEM (+10%
FBS) and seeded in 96 well plates (0.1 3 10^6 cells/well in 100 ml). The neuronal cell cultures were ready for use directly
after seeding.

Screening oligonucleotides in mouse primary cortical neuron cell cultures

[0282] Cells were cultured in growth medium (Gibco Neurobasal medium, B27 supplement, Glutamax, Pencillin-strep-
tomycin) in 96-well plates and incubated with oligonucleotides for 3 days at the desired concentrations. Total RNA was
isolated from the cells and the knock-down efficacy was measured by qPCR analysis using the qScript™ XLT One-Step
RT-qPCR ToughMix®, Low ROX™ kit from Quanta Bioscience (95134-500). A commercial taqman assays from Thermo
Fisher Scientific was used to measure Ube3a_ATS including GAPDH for normalization.

Generation of human primary neuronal cell cultures

[0283] Any cell lines at any described time point was incubated at 37°C, 5% CO2 concentration and 95% relative
humidity.

Human induced pluripotent stem cells (hiPSC) culture

[0284] Whole human blood samples were obtained from patients diagnosed with Angelman syndrome. The subsequent
cultures of primary Peripheral Blood Mononuclear Cells (PMCSs) were enriched for erythroblasts. Patient-specific iPSC
lines were generated by reprogramming erythroblast with CytoTune-iPS Sendai Reprogramming Kit (Thermo Fisher
Scientific). Derived iPSC lines were maintained in feeder-free conditions using hESC-qualified Matrigel (Corning) in
mTESR1 (STEMCELL Technologies) with daily medium replacement. Upon reaching confluence, colonies were disso-
ciated into cell cluster of 50 - 200 mm in size using Gentle Cell Dissociation Reagent (STEMCELL Technologies) and
subcultured at a ratio of 1:10 - 1:20 in the presence of 10 mM Y-27632 (Calbiochem).

Differentiation into Neural progenitor cells (NPC)

[0285] Upon induction of neural differentiation iPSC-derived cells were maintained in basal medium composed of
equal volumes of DMEM:F12 Glutamax medium and Neurobasal medium (Gibco, Invitrogen), supplemented with 1x
B27 (Gibco, Invitrogen), 1x N2 (Gibco, Invitrogen), 0.1 mM beta-mercaptoethanol (Gibco, Invitrogen) and indicated
supplements.
[0286] Neural progenitor cells (NPCs) were derived from hiPSCs by dual SMAD inhibition and according to published
procedures with slight modifications (Chambers et al. 2009 Nat Biotechnol. Vol. 3 pp.275-80, Boissart et al., 2013 Transl
Psychiatry. 3:e294). HiPSCs were dissociated with Accutase (Innovative Cell Technologies Inc.) into a single cell sus-
pension and resuspended in basic medium further supplemented with 10 mM Y-27632 (Calbiochem), 5 ng/ml FGF
(Peprotech), 10 mM SB-431542 (Calbiochem) and 100 nM LDN (Calbiochem). Single cell suspension was transferred
to AggreWell800 plates (STEMCELL Technologies) enabling the formation of aggregates consisting of 8000 cells. After
5 days neural aggregates were transferred onto plates coated with poly-L-ornithine (Sigma) and laminin (Roche) and
allowed to form neural rosettes under continued dual SMAD inhibition (SB-431542 and LDN) in basic medium supple-
mented with FGF. Neural rosettes were selectively isolated using STEMdiff™ Neural Rosette Selection Reagent (STEM-
CELL Technologies), replated onto dishes coated with poly-L-ornithine and Laminin521 (BioLamina) and expanded in
basic medium supplemented with 10 ng/ml FGF (Peprotech), 10 ng/ml EGF (RnD), and 20 ng/ml BDNF (Peprotech).
When reaching confluency, cells were enzymatically dissociated with 0.05% Trypsin/EDTA (Gibco, Invitrogen) and sub-
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cultured. Continued passaging in basic medium supplemented with FGF, EGF and BDNF leads to a stable neural
progenitor cell line (NPC line) within 10 to 20 passages. A stable neural progenitor cell line is defined by its capacity to
self-renew and by the expression of the developmental stage-specific markers Sox2 and Nestin. Upon specific stimuli,
NPCs differentiate into neuronal (MAP2+, Tau+, HuC/D+) and astroglial (GFAP+) progenies (Dunkley et al., 2015 Pro-
teomics Clin Appl. Vol. 7-8 pp.684-94).

NPC culture

[0287] Conditions for NPC culture have been described previously and were used with slight modifications (Boissart
et al., 2013 Transl Psychiatry. 3:e294). In brief, cells were maintained in dishes coated with Laminin521 (BioLamina)
and cultured in basic medium [composed of equal volumes of DMEM:F12 Glutamax medium and Neurobasal medium
(Gibco, Invitrogen), supplemented with 1x B27 (Gibco, Invitrogen), 1x N2 (Gibco, Invitrogen), 0.1 mM beta-mercaptoeth-
anol (Gibco, Invitrogen)] and supplemented with 10 ng/ml FGF (Peprotech), 10 ng/ml EGF (RnD), and 20 ng/ml BDNF
(Peprotech).

Differentiation into neuronal cell culture

[0288] To induce neuronal differentiation of NPC, cells were dissociated with 0.05% Trypsin/EDTA (Gibco, Invitrogen)
into single cell suspension and seeded onto Laminin521 (BioLamina) coated dishes at a density of 12.000 cells/cm2
and maintained in basic medium supplemented with 200 ng/ml Shh (Peprotech), 100 ng/ml FGF8 (Peprotech), and 100
mM ascorbic acid phosphate (Sigma) for a period of 7 days. Subsequently, cells were replated in basal medium supple-
mented with 20 ng/ml BDNF (Peprotech), 10 ng/ml GDNF (Peprotech), 0.5 mM cAMP (BIOLOG Life Science), and 100
mM ascorbic acid phosphate (Sigma) at a density of 45000 cells/cm2 and differentiated for a period of 21 days. At day
21 of differentiation, differentiated neuronal cultures were replated onto the screening-compatible plate format. Replating
was performed by dissociating the cultures with Accutase (Innovative Cell Technologies Inc.) into a single cell suspension.
Cells were seeded at a density of 200.000 cells/cm2 in presence of 10 mM Y-27632 (a cell-permeable, reversible, inhibitor
of Rho kinases from Calbiochem) into the 384 well microtiter plates for final oligonucleotides screening assay. Neuronal
cultures were further differentiated for additional 7 days in basal medium supplemented with 20 ng/ml BDNF (Peprotech),
10 ng/ml GDNF (Peprotech), 0.5 mM cAMP (BIOLOG Life Science), and 100 mM ascorbic acid phosphate (Sigma).
Differentiation medium was exchanged twice per week. After a total differentiation period of 35 days neuronal cell cultures
were ready for oligonucleotide treatment.

Screening oligonucleotides in human neuronal cell cultures - 384 well system

[0289] For screening, oligonucleotide stocks were pre-diluted to the indicated concentrations with water into 384 well
microtiter plates (compound plate). The plate layout served as a treatment template. Two microliter oligonucleotide
dilution from each well was transferred from the compound plate to a respective culture plate. All liquid handling was
done under sterile conditions in a laminar flow using a semi-automated laboratory robotic system (Beckmancoulter).
Neuronal cell cultures were incubated with oligonucleotides for 5 days without media change. Subsequently, neuronal
cultures were lysed and processed for qPCR assay with RealTime ready Cell lysis and RNA Virus Master kit (Roche).
Liquid handling was performed using a semi-automated laboratory robotic system (Beckmancoulter). Samples were
analyzed by a Lightcycler480 real-time PCR system (Roche).
[0290] Activity of the oligonucleotides was assessed by qPCR monitoring transcript abundance of UBE3A using the
following primers and probes

UBE3a-Sense: Forward primer: ATATGTGGAAGCCGGAATCT (SEQ ID NO: 837),
Reverse primer: TCCCAGAACTCCCTAATCAGAA (SEQ ID NO: 838),
Internal probe labeled with dye FAM: ATGACGGTGGCTATACCAGG (SEQ ID NO: 839)

[0291] The RT-qPCR was multiplexed with PPIA (peptidylprolyl isomerase A) as housekeeping gene for normalization.
PPIA primers and probe labeled with the dye VIC were purchased from Thermo Fisher Scientific (assay ID
Hs99999904_m1). Each plate includes a non-targeting oligonucleotide (mock) as negative control (TTGaataagtggaTGT
(SEQ ID NO: 846)) and a reference oligonucleotide CMP ID NO: 41_1, resulting in up-regulation of UBE3A mRNA.
[0292] Selectivity of oligonucleotides was verified by counter screening for SNORD 115 transcript, which is located
upstream of SNORD109B on chromosome 15. Expression of SNORD115 was monitored by qPCR using the following
primers and probe

Forward primer: GGGTCAATGATGAGAACCTTAT (SEQ ID NO: 840),
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Reverse primer GGGCCTCAGCGTAATCCTATT (SEQ ID NO: 841),
Internal probe labeled with the dye FAM: TTCTGAAGAGAGGTGATGACTTAAAA (SEQ ID NO: 842)

[0293] The RT-qPCR was multiplexed with PPIA (Thermo Fisher Scientific) upon oligonucleotide treatment.
[0294] The reduction of the SNHG14 transcript downstream of SNORD109B (also termed the UBE3A suppressor)
was measured by RT-qPCR using the following primers and probe Forward primer: ATCCGAGGCATGAATCTCAC
(SEQ ID NO: 843),

Reverse primer: CAGGCCAAAACCCTTGATAA (SEQ ID NO: 844),
Internal probe labeled with dye FAM: TTGCTGAGCATTTTTGCATC (SEQ ID NO: 845)

[0295] The RT-qPCR was multiplexed with PPIA (Thermo Fisher Scientific).
[0296] Data are presented as average % expression relative to mock across all plates and normalized to the reference
oligonucleotide to account for plate to plate variation.

Screening oligonucleotides in human neuronal cell cultures - 96 well system

[0297] For screening, oligonucleotide stocks were pre-diluted to the indicated concentrations with water into 96 well
microtiter plates (compound plate). The plate layout served as a treatment template. Two microliter oligonucleotide
dilution from each well was transferred from the compound plate to a respective culture plate. All liquid handling was
done under sterile conditions in a laminar flow using a semi-automated laboratory robotic system (Beckman Coulter).
Neuronal cell cultures were incubated with oligonucleotides for 5 days without media change. Subsequently, neuronal
cultures were lysed and RNA purified using RNA purification kit Pure Link Pro96 (12173011A) LifeTechnologies. Liquid
handling was performed using a semi-automated laboratory robotic system (Beckmancoulter). qPCR analysis of Ube3a
and Ube3a-ATS was carried out on a ViiA™ 7 Real-Time PCR System Thermo Fisher Scientific using the qScriptTM
XLT 1-Step RT-qPCR ToughMix Low ROX, from Quanta (95134-50).
[0298] The following primers and probes were used:
qPCR UBE3a-Sense:

Forward primer: ATATGTGGAAGCCGGAATCT (SEQ ID NO: 697),
Reverse primer: TCCCAGAACTCCCTAATCAGAA (SEQ ID NO: 698),
Internal probe labeled with dye FAM: ATGACGGTGGCTATACCAGG (SEQ ID NO: 699)

[0299] qPCR SNHG14 transcript downstream of SNORD109B (also termed the UBE3A suppressor): Commercially
available primer and probe set from ThermoFisher: Hs01372957_m1. These primers amplifies a 87 bp exon-exon
spanning sequence in the Genbank transcript AF400500.1

QPCR GAPDH transcript:

[0300] Commercially available primer and probe set from Thermofisher: Gene Symbol: with following assay details:
RefSeq: NM_002046.3, Probe Exon Location:3, Amplicon Size: 122 bp. Corresponding TaqMan Assay ID:
Hs99999905_m1.
[0301] The RT-qPCR for both Ube3a and Ube3a-ATS was multiplexed with GAPDH as housekeeping gene for nor-
malization. Each plate includes a non-targeting oligonucleotide (mock) as negative control (TTGaataagtggaTGT (SEQ
ID NO: 846)) and a reference oligonucleotide CMP ID NO: 21_1, resulting in up-regulation of UBE3A mRNA. Moreover
panel of oligos not targeting Ub3a or SNHG14 transcript downstream of SNORD109B (also termed the UBE3A sup-
pressor) were included to monitor the assay noise and risk of detecting false positives. These were randomly distributed
over the plates.

Control oligonucleotides:

[0302]

CGAaccactgaaCAA (SEQ ID NO: 819)
CGAaccactgaacAAA (SEQ ID NO: 820)
CGAagtgcacaCG (SEQ ID NO: 821)
GCGtaaagagaGGT (SEQ ID NO: 822)
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Example 1 - Oligonucleotide activity in mouse primary neuronal cell cultures

[0303] Oligonucleotides targeting the part of SNHG14 long non-coding RNA which is antisense to the UBE3A pre-
mRNA (position 55319 to 141053 of SEQ ID NO: 1) were tested for their ability to reduce the SNHG14 long non-coding
RNA transcript preventing UBE3A expression (also termed UBE3A suppressor or UBE3A-SUP in the data table) and
their ability to induce UBE3A mRNA re-expression in mouse primary cortical neuron cell cultures, obtained as described
in the "Materials and methods" section above. The oligonucleotide concentration was 5 microM.
[0304] The oligonucleotides were screened according to the protocol for screening in mouse cortical neuron cell
cultures described in the section "Materials and methods". The results are shown in table 4.

(continued)

GAGAaggcacagaCGG (SEQ ID NO: 823)
GCGaagtgcacaCGG (SEQ ID NO: 824)
GAGaaggcacagaCGG (SEQ ID NO: 825)
CGAaccactgAACA (SEQ ID NO: 826)
GAAccactgaacAAA (SEQ ID NO: 827)
caGCGtaaagagaGG (SEQ ID NO: 828)
GCgtaaagagAGG (SEQ ID NO: 829)
CGAaccactgaAC (SEQ ID NO: 830)
CGAAccactgaaCAAA (SEQ ID NO: 831)
AGCgaagtgcacaCGG (SEQ ID NO: 832)
AGGtgaagcgaAGTG (SEQ ID NO: 833)
TAGTaaactgagCCA (SEQ ID NO: 834)
AGAaggcacagaCGG (SEQ ID NO: 835)
CCGcagtatggaTCG (SEQ ID NO: 836)

Table 4: Oligonucleotide activity in primary mouse neuronal cell cultures.

CMP ID NO oligonucleotide % of Mock UBE3A_SUP sd % of Mock UBE3A sd

95_1 CTCAtacttgctttaAT 3,6 0,1 154,1 15,1

95_2 CTcatacttgctttaAT 15,9 2,6 119,8 12,4

96_1 ACatctcatacttGCTT 4,0 0,5 149,9 11,5

96_2 ACatctcatacttgcTT 9,3 3,9 139,9 36,4

96_3 ACatctcatacttgCTT 3,1 0,2 143,2 3,9

97_1 ACatctcatactTGCT 4,0 1,5 154,5 10,0

97_2 ACatctcatacttgCT 6,1 1,7 141,1 14,1

97_3 ACatctcatacttGCT 3,7 0,6 162,7 15,0

97_4 ACATctcatacttgCT 5,2 0,4 156,7 24,4

98_1 TAcatctcatactTGCT 5,0 0,9 159,0 15,6

98_2 TAcatctcatacttgCT 15,5 5,3 130,4 3,4

98_3 TACAtctcatacttgCT 4,7 0,4 140,3 38,2

101_1 TACatctcatactTGC 2,6 0,5 152,6 10,2

101_2 TAcatctcatacttGC 19,2 6,0 112,0 15,0

101_3 TAcatctcatactTGC 3,5 0,4 117,2 13,7

101_4 TACAtctcatacttGC 3,0 0,7 140,5 12,4

100_1 CTAcatctcatactTGC 5,4 0,8 160,4 4,1

100_2 CTacatctcatacttGC 9,6 3,7 159,2 14,5
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Example 2 - Oligonucleotide activity in human neuronal cell cultures

[0305] Oligonucleotides targeting human SNHG14 in the region downstream of SNORD109B corresponding to position

(continued)

CMP ID NO oligonucleotide % of Mock UBE3A_SUP sd % of Mock UBE3A sd

100_3 CTacatctcatactTGC 3,0 0,1 133,2 5,9

99_2 CCtacatctcatacttGC 7,8 1,4 150,7 11,0

99_3 CCtacatctcatactTGC 3,2 0,6 134,7 12,5

99_4 CCtacatctcatacTTGC 2,7 0,2 145,2 4,7

102_1 CCTAcatctcatactTG 5,8 1,7 127,0 24,5

102 2 CCtacatctcatactTG 20,2 6,6 129,7 9,2

102_4 CCTacatctcatacTTG 4,0 0,6 140,2 7,2

102_3 CCTacatctcatactTG 3,9 1,0 133,3 10,0

104_1 CCTacatctcataCTT 6,6 1,5 136,5 8,7

104_3 CCtacatctcatACTT 3,5 0,4 131,4 6,0

103_1 ACCtacatctcataCTT 5,8 1,4 130,8 0,7

103_2 ACctacatctcatacTT 11,4 2,2 123,6 12,4

103_3 ACctacatctcatACTT 5,8 0,8 132,2 4,5

105_1 TACCtacatctcatacTT 5,2 0,8 152,3 7,2

106_1 TTAcctacatctcataCTT 13,3 3,0 140,1 17,5

106_2 TTacctacatctcatacTT 21,0 1,4 116,9 15,0

107_1 ACCTacatctcataCT 6,2 0,9 119,2 3,4

107_2 ACctacatctcataCT 14,3 7,4 142,9 13,7

108_1 TACCtacatctcataCT 5,6 1,0 127,0 10,7

108_2 TAcctacatctcataCT 21,4 12,5 117,1 8,5

109_1 TTacctacatctcaTACT 4,4 0,4 138,9 1,2

109_2 TTacctacatctcataCT 22,9 3,3 117,1 13,0

110_1 TTAcctacatctcaTAC 8,7 2,1 133,2 5,1

110_2 TTacctacatctcatAC 21,0 5,1 111,4 11,1

111_1 GTtacctacatctCATA 8,0 2,4 143,8 14,8

111_2 GTtacctacatctcaTA 19,0 2,3 115,4 4,1

112_1 GTTacctacatctCAT 6,6 1,4 145,5 16,8

112_2 GTtacctacatctcAT 15,8 4,5 120,3 8,1

126_1 TCACtttccagatatCA 8,0 1,9 133,8 5,4

126_3 TCactttccagatatCA 53,4 75,9 112,0 11,4

128_1 ACATgtccctttataTT 16,3 2,5 114,7 11,1

128_2 ACatgtccctttataTT 14,8 1,1 136,9 6,2

129_1 ACAtgtccctttaTAT 11,8 1,9 135,0 14,3

132_1 CTCAtccctccaagaAA 9,1 1,6 131,7 8,4

132_2 CTcatccctccaagaAA 11,2 3,9 159,3 17,7
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25278410 to 25419462 on chromosome 15 (SEQ ID NO: 1) were tested in patient derived human neuronal cell cultures
(see protocol in "Materials and methods" section). The oligonucleotides ability to reduce the SNHG14 transcript in the
region downstream of SNORD109B (also termed UBE3A suppressor or UBE3A-SUP in the data table), without affecting
expression of SNORD115 was analyzed. Furthermore, the ability to induce UBE3A mRNA re-expression was analyzed.
[0306] The oligonucleotides were screened according to the protocol for screening oligonucleotides in human neuronal
cell cultures described in the section "Materials and methods" above.
[0307] The results are shown in table 5. The expression of UBE3A mRNA has been measured for all compounds,
whereas the knock-down of the UBE3A suppressor and the maintenance of SNORD1115 levels have not been analyzed
for all compounds.
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[0308] Of the 187 compounds tested approximately 90 % showed re-expression of UBE3A when compared to the
mock oligonucleotide at the 5 micro Molar concentration. The number of oligonucleotides capable of inducing re-expres-
sion of UBE3A is higher in the region between position 1 to 55318 of SEQ ID NO: 1 (non-overlapping region) then in
the region complementary to UBE3A coding region (overlapping region. Figure 2 plots the distribution of the oligonucle-
otides according to their position on chromosome 15 versus the UBE3A mRNA expression relative to the mock oligo-
nucleotide.
[0309] For the oligonucleotides where SNORD115 has been tested there is no significant down regulation when
compared to mock at 1 and 5 microM.

Example 3 - Activity of oligonucleotides targeting the SNHG14 transcript in the region downstream of 
SNORD109B and upstream of the region antisense to to the UBE3A pre-mRNA

[0310] Oligonucleotides targeting position 4806-54939 of SEQ ID NO: 1 were tested in patient derived human neuronal
cell cultures (see protocol in "Materials and methods" section). The oligonucleotides ability to reduce the SNHG14
transcript in the region downstream of SNORD109B (also termed UBE3A suppressor or UBE3A-SUP in the data table.
Furthermore, the ability to induce UBE3A mRNA re-expression was analyzed.
[0311] The oligonucleotides were screened according to the protocol for screening oligonucleotides in human neuronal
cell cultures described in the section "Materials and methods" - "Screening oligonucleotides in human neuronal cell
cultures - 96 well system"
[0312] The results are shown in table 6.

Table 6: Oligonucleotide activity in patient derived human neuronal cell cultures.

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

4806 151_1 0,2 66 2 125 NA
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

4806 151_1 1 53 10 NA NA

4808 152_1 0,2 49 6 167 NA

4808 152_1 1 33 4 289 NA

4809 153_1 0,2 41 1 208 NA

4809 153_1 1 29 10 NA NA

4811 154_1 0,2 48 3 282 NA

4811 154_1 1 37 5 331 NA

4812 155_1 0,2 35 5 286 64

4812 155_1 1 32 3 327 21

4972 156_1 0,2 60 6 145 6

4972 156_1 1 46 14 145 NA

4973 157_1 0,2 75 9 128 6

4973 157_1 1 59 NA 158 NA

4979 158_1 0,2 46 9 131 NA

4979 158_1 1 37 5 219 8

5058 159_1 0,2 69 6 133 19

5058 159_1 1 51 14 NA NA

5071 160_1 0,2 55 8 98 NA

5071 160_1 1 39 7 136 34

5078 161_1 0,2 65 7 205 18

5078 161_1 1 51 10 306 31

5094 162_1 0,2 53 5 154 27

5094 162_1 1 34 8 300 65

5096 163_1 0,2 44 1 206 49

5096 163_1 1 36 6 316 NA

5100 164_1 0,2 34 3 220 NA

5100 164_1 1 30 3 227 32

5101 165_1 0,2 38 7 245 NA

5101 165_1 1 36 4 246 55

5218 166_1 0,2 45 4 240 NA

5218 166_1 1 36 6 280 44

5218 167_1 0,2 46 2 261 NA

5218 167_1 1 31 4 346 30

5224 168_1 0,2 39 3 377 40

5224 168_1 1 33 5 338 65

5224 169_1 0,2 37 4 313 NA

5224 169_1 1 31 2 308 3

5427 170_1 0,2 89 13 105 26
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

5427 170_1 1 117 35 124 NA

5434 171_1 0,2 51 5 164 10

5434 171_1 1 33 6 213 46

5785 172_1 0,2 46 5 210 NA

5785 172_1 1 38 4 342 NA

5786 173_1 0,2 54 4 292 61

5786 173_1 1 39 6 552 NA

6341 174_1 0,2 97 11 126 3

6341 174_1 1 90 33 NA NA

6694 175_1 0,2 44 4 226 NA

6694 175_1 1 35 4 296 NA

6695 176_1 0,2 32 7 297 87

6695 176_1 1 29 4 263 9

6958 177_1 0,2 58 7 244 76

6958 177_1 1 47 NA NA NA

7159 179_1 0,2 33 4 282 NA

7159 179_1 1 29 5 289 7

7159 178_1 0,2 43 5 248 NA

7159 178_1 1 32 4 258 NA

7720 180_1 0,2 75 6 144 36

7720 180_1 1 54 7 233 26

7724 181_1 0,2 72 6 177 20

7724 181_1 1 45 19 224 62

7725 182_1 0,2 65 5 139 37

7725 182_1 1 47 4 208 76

7725 183_1 0,2 103 13 140 2

7725 183_1 1 74 6 NA NA

7727 184_1 0,2 45 2 300 107

7727 184_1 1 35 2 272 16

8117 185_1 0,2 87 17 122 13

8117 185_1 1 63 17 175 NA

8118 186_1 0,2 40 5 368 105

8118 186_1 1 33 5 NA NA

8119 187_1 0,2 62 5 197 NA

8119 187_1 1 43 13 517 143

8120 188_1 0,2 96 10 136 41

8120 188_1 1 79 22 146 19

8571 189_1 0,2 53 11 204 NA
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

8571 189_1 1 49 24 298 15

8573 190_1 0,2 54 9 140 9

8573 190_1 1 50 10 267 4

8574 191_1 0,2 56 1 117 NA

8574 191_1 1 57 13 199 NA

8575 192_1 0,2 56 9 165 10

8575 192_1 1 54 13 246 NA

8576 193_1 0,2 56 6 185 7

8576 193_1 1 52 8 330 35

8585 194_1 0,2 47 2 302 NA

8585 194_1 1 39 7 NA NA

8819 195_1 0,2 62 10 155 10

8819 195_1 1 41 3 192 7

8820 196_1 0,2 55 12 237 69

8820 196_1 1 40 3 278 26

8887 197_1 0,2 69 15 301 59

8887 197_1 1 58 7 383 92

9150 198_1 0,2 49 6 NA NA

9150 198_1 1 43 3 365 38

9201 199_1 0,2 79 23 88 42

9201 199_1 1 64 24 140 22

9202 201_1 0,2 61 10 NA NA

9202 201_1 1 45 8 343 27

9202 200_1 0,2 47 3 287 76

9202 200_1 1 41 4 281 NA

9203 202_1 0,2 55 17 166 92

9203 202_1 1 40 5 297 54

9209 203_1 0,2 60 1 122 NA

9209 203_1 1 40 14 204 8

9210 204_1 0,2 43 2 216 NA

9210 204_1 1 37 3 409 NA

9210 205_1 0,2 45 8 187 NA

9210 205_1 1 37 22 336 18

9211 206_1 0,2 51 10 384 17

9211 206_1 1 42 3 381 35

9211 207_1 0,2 65 8 301 28

9211 207_1 1 50 5 272 53

9212 35_2 0,2 42 11 203 16



EP 4 220 360 B9

199

5

10

15

20

25

30

35

40

45

50

55

(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

9212 35_2 1 44 18 335 NA

9212 208_1 0,2 64 5 147 58

9212 208_1 1 50 6 260 73

9213 209_1 0,2 57 7 NA NA

9213 209_1 1 49 4 346 31

9214 210_1 0,2 49 7 139 NA

9214 210_1 1 45 7 223 59

10832 211_1 0,2 70 6 147 10

10832 211_1 1 56 9 200 38

10837 212_1 0,2 59 9 146 46

10837 212_1 1 41 6 226 47

10838 213_1 0,2 50 8 247 69

10838 213_1 1 44 12 307 NA

10877 214_1 0,2 108 21 115 1

10877 214_1 1 92 37 88 32

11434 215_1 0,2 97 12 81 23

11434 215_1 1 80 26 111 11

11435 216_1 0,2 90 16 87 NA

11435 216_1 1 82 29 82 21

11436 217_1 0,2 87 6 83 11

11436 217_1 1 68 26 123 NA

11438 218_1 0,2 57 5 133 NA

11438 218_1 1 44 16 188 NA

11439 219_1 0,2 84 1 93 NA

11439 219_1 1 66 22 113 29

11464 220_1 0,2 67 9 209 51

11464 220_1 1 41 6 256 33

11507 221_1 0,2 59 6 237 NA

11507 221_1 1 40 63 320 NA

11508 222_1 0,2 53 7 195 NA

11508 222_1 1 48 12 302 NA

11511 223_1 0,2 41 3 210 6

11511 223_1 1 37 9 273 NA

11513 224_1 0,2 22 8 288 91

11513 224_1 1 26 5 360 46

11514 225_1 0,2 98 17 98 31

11514 225_1 1 68 16 129 11

11736 226_1 0,2 69 8 197 80
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

11736 226_1 1 55 7 329 66

12361 227_1 0,2 48 8 183 56

12361 227_1 1 37 4 193 46

12794 228_1 0,2 38 9 201 71

12794 228_1 1 32 2 362 48

12795 229_1 0,2 50 12 161 30

12795 229_1 1 34 7 301 35

12796 230_1 0,2 44 12 237 86

12796 230_1 1 32 3 379 106

12894 232_1 0,2 91 17 79 27

12894 232_1 1 66 10 99 24

12894 231_1 0,2 80 5 89 NA

12894 231_1 1 57 14 164 31

12895 234_1 0,2 88 11 75 32

12895 234_1 1 68 19 91 24

12895 233_1 0,2 57 5 199 37

12895 233_1 1 38 7 249 57

12896 235_1 0,2 72 3 176 9

12896 235_1 1 45 3 251 42

13223 236_1 0,2 40 3 267 66

13223 236_1 1 31 3 270 23

13224 238_1 0,2 33 3 265 NA

13224 238_1 1 28 4 265 6

13224 237_1 0,2 38 2 212 NA

13224 237_1 1 31 1 254 31

13225 239_1 0,2 42 5 317 113

13225 239_1 1 29 7 215 26

13226 240_1 0,2 38 7 223 NA

13226 240_1 1 32 5 232 16

15115 241_1 0,2 61 8 377 15

15115 241_1 1 41 3 377 43

15258 242_1 0,2 66 14 133 35

15258 242_1 1 55 10 170 17

15568 243_1 0,2 62 13 192 58

15568 243_1 1 41 11 309 5

15570 244_1 0,2 53 17 252 59

15570 244_1 1 44 5 332 52

15572 245_1 0,2 57 21 321 122
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

15572 245_1 1 49 7 407 77

15573 246_1 0,2 47 16 348 129

15573 246_1 1 40 7 410 69

15574 247_1 0,2 48 14 326 116

15574 247_1 1 44 8 411 36

15722 248_1 0,2 51 3 258 17

15722 248_1 1 36 3 230 NA

16597 249_1 0,2 66 19 111 39

16597 249_1 1 54 14 174 44

16603 250_1 0,2 67 26 89 31

16603 250_1 1 56 6 172 32

16730 251_1 0,2 36 5 354 41

16730 251_1 1 31 2 326 75

16849 252_1 0,2 74 17 188 81

16849 252_1 1 48 17 282 1

17089 253_1 0,2 70 17 98 37

17089 253_1 1 62 19 153 13

17401 254_1 0,2 42 6 209 83

17401 254_1 1 29 3 327 49

24290 255_1 0,2 106 13 105 36

24290 255_1 1 109 21 136 NA

24296 256_1 0,2 92 20 117 30

24296 256_1 1 93 15 138 21

24811 257_1 0,2 85 12 126 4

24811 257_1 1 74 12 137 17

25032 258_1 0,2 50 11 329 131

25032 258_1 1 39 5 411 53

25033 259_1 0,2 40 10 343 50

25033 259_1 1 31 3 483 84

25250 260_1 0,2 33 10 279 42

25250 260_1 1 33 4 338 65

25251 261_1 0,2 40 8 209 97

25251 261_1 1 34 3 370 57

25718 262_1 0,2 56 20 113 48

25718 262_1 1 45 8 198 65

25720 263_1 0,2 84 7 121 39

25720 263_1 1 72 11 88 10

25721 264_1 0,2 83 15 87 40
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

25721 264_1 1 84 22 NA NA

26331 265_1 0,2 93 5 88 38

26331 265_1 1 81 8 NA NA

27165 266_1 0,2 63 3 117 39

27165 266_1 1 46 9 174 15

27248 267_1 0,2 81 10 124 17

27248 267_1 1 59 10 190 112

29330 268_1 0,2 109 4 124 48

29330 268_1 1 98 28 114 35

29635 269_1 0,2 45 1 218 50

29635 269_1 1 33 9 267 NA

29635 270_1 0,2 55 5 225 41

29635 270_1 1 45 8 NA NA

29636 271_1 0,2 48 2 285 56

29636 271_1 1 40 7 359 99

29636 272_1 0,2 48 3 166 5

29636 272_1 1 35 8 293 40

29637 273_1 0,2 56 5 255 47

29637 273_1 1 46 4 300 105

29637 274_1 0,2 67 7 134 35

29637 274_1 1 54 7 234 19

29661 275_1 0,2 51 3 167 15

29661 275_1 1 42 11 251 NA

29661 276_1 0,2 54 5 127 17

29661 276_1 1 39 8 229 NA

29684 277_1 0,2 40 3 168 73

29684 277_1 1 31 13 NA NA

29684 278_1 0,2 46 7 179 2

29684 278_1 1 36 8 NA NA

30455 279_1 0,2 102 20 96 34

30455 279_1 1 86 22 118 23

30456 280_1 0,2 94 23 91 28

30456 280_1 1 83 18 134 36

30457 281_1 0,2 89 23 97 37

30457 281_1 1 94 23 106 39

30458 282_1 0,2 99 14 77 27

30458 282_1 1 103 17 96 20

30462 283_1 0,2 66 26 98 36
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

30462 283_1 1 56 14 129 13

30465 284_1 0,2 73 11 114 47

30465 284_1 1 57 10 197 63

30601 285_1 0,2 41 31 311 29

30601 285_1 1 30 16 373 40

30605 286_1 0,2 40 2 221 86

30605 286_1 1 33 6 375 NA

30609 287_1 0,2 43 3 267 65

30609 287_1 1 37 5 332 27

30610 288_1 0,2 46 6 253 79

30610 288_1 1 38 3 338 NA

30667 289_1 0,2 38 15 325 144

30667 289_1 1 36 3 461 68

30668 290_1 0,2 74 19 124 54

30668 290_1 1 58 14 183 20

30669 291_1 0,2 86 18 98 40

30669 291_1 1 78 12 133 26

30670 292_1 0,2 93 10 86 31

30670 292_1 1 94 16 127 22

30679 293_1 0,2 85 19 83 21

30679 293_1 1 87 21 113 23

30681 294_1 0,2 92 17 78 20

30681 294_1 1 100 19 86 22

30682 295_1 0,2 93 22 101 40

30682 295_1 1 94 33 101 8

30699 296_1 0,2 80 24 134 6

30699 296_1 1 47 21 232 36

30700 297_1 0,2 53 5 146 26

30700 297_1 1 32 8 NA NA

30700 298_1 0,2 47 4 221 NA

30700 298_1 1 38 0 294 NA

30701 299_1 0,2 49 4 140 NA

30701 299_1 1 23 NA NA NA

30701 300_1 0,2 50 9 163 19

30701 300_1 1 39 11 346 11

30702 301_1 0,2 66 9 116 36

30702 301_1 1 44 14 230 51

30711 302_1 0,2 41 14 288 120
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

30711 302_1 1 40 5 422 132

30714 303_1 0,2 45 9 355 94

30714 303_1 1 31 5 355 8

30715 305_1 0,2 39 4 292 56

30715 305_1 1 34 12 253 5

30715 304_1 0,2 50 13 263 87

30715 304_1 1 43 7 285 12

31630 306_1 0,2 92 32 134 48

31630 306_1 1 85 25 177 26

31632 307_1 0,2 94 24 92 32

31632 307_1 1 86 17 109 33

31633 308_1 0,2 92 18 78 13

31633 308_1 1 102 23 98 7

32755 310_1 0,2 47 12 220 40

32755 310_1 1 40 16 285 NA

32755 309_1 0,2 62 6 167 NA

32755 309_1 1 40 10 225 NA

32756 311_1 0,2 55 9 128 9

32756 311_1 1 56 NA 224 NA

33366 312_1 0,2 64 23 121 4

33366 312_1 1 56 10 137 1

33367 313_1 0,2 81 7 91 NA

33367 313_1 1 79 22 115 12

33368 314_1 0,2 70 4 103 NA

33368 314_1 1 57 15 157 NA

33369 315_1 0,2 73 12 87 20

33369 315_1 1 67 19 155 NA

33375 316_1 0,2 79 18 100 18

33375 316_1 1 51 14 159 39

33377 317_1 0,2 46 21 248 72

33377 317_1 1 41 9 313 NA

33378 318_1 0,2 38 17 273 63

33378 318_1 1 36 7 321 1

36606 319_1 0,2 79 10 154 21

36606 319_1 1 48 9 233 65

36607 320_1 0,2 60 9 157 18

36607 320_1 1 49 9 206 25

38092 321_1 0,2 51 10 221 59
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

38092 321_1 1 41 5 328 39

38297 322_1 0,2 43 9 298 31

38297 322_1 1 34 6 365 91

39173 323_1 0,2 98 8 119 27

39173 323_1 1 82 20 177 21

39174 324_1 0,2 89 8 139 24

39174 324_1 1 84 23 192 15

39175 325_1 0,2 93 18 167 13

39175 325_1 1 68 17 203 33

39176 326_1 0,2 79 12 185 83

39176 326_1 1 55 17 374 107

39228 327_1 0,2 75 12 151 29

39228 327_1 1 57 8 207 32

39230 328_1 0,2 65 11 176 19

39230 328_1 1 52 19 357 NA

39231 329_1 0,2 63 19 150 35

39231 329_1 1 46 6 257 43

39563 330_1 0,2 69 10 116 34

39563 330_1 1 56 11 196 NA

39808 331_1 0,2 40 8 201 17

39808 331_1 1 25 5 300 NA

39808 332_1 0,2 40 14 282 109

39808 332_1 1 33 7 404 81

39931 333_1 0,2 80 11 107 53

39931 333_1 1 70 16 112 26

41114 334_1 0,2 64 4 113 NA

41114 334_1 1 28 NA 179 NA

41444 335_1 0,2 57 17 165 39

41444 335_1 1 46 4 290 40

41445 336_1 0,2 51 2 134 NA

41445 336_1 1 42 15 238 NA

41446 337_1 0,2 63 1 108 NA

41446 337_1 1 56 14 151 22

41725 338_1 0,2 91 16 130 50

41725 338_1 1 75 23 154 27

41726 339_1 0,2 66 20 142 23

41726 339_1 1 55 14 193 NA

41728 340_1 0,2 60 16 137 23
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

41728 340_1 1 51 13 233 NA

42167 341_1 0,2 70 9 138 7

42167 341_1 1 51 11 182 20

42168 343_1 0,2 67 9 210 92

42168 343_1 1 52 6 193 NA

42168 342_1 0,2 51 6 183 NA

42168 342_1 1 46 10 275 14

42169 344_1 0,2 55 1 231 32

42169 344_1 1 35 3 NA NA

42169 345_1 0,2 55 7 164 41

42169 345_1 1 45 5 284 27

42287 346_1 0,2 66 7 144 32

42287 346_1 1 53 5 279 34

42289 347_1 0,2 75 20 125 10

42289 347_1 1 68 7 241 69

43452 348_1 0,2 62 12 231 92

43452 348_1 1 48 23 257 72

43453 349_1 0,2 52 11 142 41

43453 349_1 1 44 23 257 34

43562 350_1 0,2 50 13 148 35

43562 350_1 1 36 10 NA NA

43565 351_1 0,2 71 10 116 43

43565 351_1 1 60 11 154 37

43566 352_1 0,2 65 19 139 14

43566 352_1 1 44 8 255 23

43634 353_1 0,2 63 25 172 75

43634 353_1 1 51 22 214 NA

44180 355_1 0,2 60 6 165 8

44180 355_1 1 57 25 145 NA

44180 354_1 0,2 76 17 149 55

44180 354_1 1 48 10 240 29

44181 356_1 0,2 60 5 170 27

44181 356_1 1 43 15 154 55

44183 357_1 0,2 50 15 214 33

44183 357_1 1 37 17 196 19

44184 358_1 0,2 57 5 155 31

44184 358_1 1 47 10 257 94

44439 359_1 0,2 46 4 220 53
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

44439 359_1 1 45 2 347 52

44440 360_1 0,2 48 9 261 37

44440 360_1 1 44 6 NA NA

44440 361_1 0,2 43 5 218 46

44440 361_1 1 29 3 291 19

44441 362_1 0,2 50 5 192 60

44441 362_1 1 45 7 290 58

44441 363_1 0,2 45 10 185 51

44441 363_1 1 43 10 247 NA

44442 364_1 0,2 54 8 124 24

44442 364_1 1 39 5 271 54

44442 365_1 0,2 59 6 166 9

44442 365_1 1 44 8 313 47

44443 367_1 0,2 55 10 161 29

44443 367_1 1 40 7 314 67

44443 366_1 0,2 51 5 202 44

44443 366_1 1 41 10 300 31

44477 368_1 0,2 73 6 155 58

44477 368_1 1 52 3 362 141

44478 369_1 0,2 82 18 130 35

44478 369_1 1 58 11 228 66

44776 370_1 0,2 60 7 128 20

44776 370_1 1 46 5 274 NA

45216 371_1 0,2 50 10 149 33

45216 371_1 1 41 8 260 59

45217 372_1 0,2 59 7 132 45

45217 372_1 1 39 4 270 12

45217 373_1 0,2 47 3 167 52

45217 373_1 1 38 4 330 62

45218 374_1 0,2 51 9 189 27

45218 374_1 1 42 9 359 93

45246 375_1 0,2 61 8 175 29

45246 375_1 1 50 7 257 NA

45247 376_1 0,2 84 4 116 40

45247 376_1 1 74 10 144 NA

45248 378_1 0,2 61 10 226 2

45248 378_1 1 50 5 367 141

45248 377_1 0,2 74 11 138 29
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

45248 377_1 1 62 4 251 NA

45249 379_1 0,2 48 5 232 NA

45249 379_1 1 50 NA 312 NA

45249 380_1 0,2 54 4 203 16

45249 380_1 1 53 1 353 12

45250 381_1 0,2 48 6 230 25

45250 381_1 1 40 7 387 79

45250 382_1 0,2 60 7 153 30

45250 382_1 1 46 3 288 43

45258 383_1 0,2 46 4 211 NA

45258 383_1 1 34 6 307 29

45266 385_1 0,2 80 34 85 8

45266 385_1 1 55 13 128 25

45266 384_1 0,2 92 4 128 50

45266 384_1 1 79 12 108 23

45267 386_1 0,2 93 23 105 13

45267 386_1 1 80 23 139 14

45268 387_1 0,2 90 17 111 1

45268 387_1 1 109 9 122 44

45270 388_1 0,2 97 7 146 47

45270 388_1 1 88 9 113 22

45271 390_1 0,2 79 12 141 14

45271 390_1 1 58 14 197 38

45271 389_1 0,2 70 3 97 28

45271 389_1 1 53 6 150 26

45272 391_1 0,2 61 4 128 24

45272 391_1 1 55 14 208 39

45560 392_1 0,2 86 22 97 26

45560 392_1 1 71 19 125 18

45627 393_1 0,2 48 14 150 64

45627 393_1 1 39 1 209 35

45628 394_1 0,2 51 4 174 34

45628 394_1 1 44 8 309 30

45629 395_1 0,2 60 5 151 24

45629 395_1 1 48 7 297 43

45629 396_1 0,2 86 24 139 55

45629 396_1 1 64 13 203 38

45635 397_1 0,2 50 10 289 61
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

45635 397_1 1 46 2 401 56

45709 398_1 0,2 47 6 207 61

45709 398_1 1 49 6 233 NA

45709 399_1 0,2 56 6 206 13

45709 399_1 1 45 4 287 93

46215 400_1 0,2 78 14 122 13

46215 400_1 1 60 9 114 19

46256 401_1 0,2 62 7 164 56

46256 401_1 1 45 5 213 20

46257 404_1 0,2 44 4 207 44

46257 404_1 1 41 3 288 45

46257 402_1 0,2 48 5 197 57

46257 402_1 1 41 1 300 11

46257 403_1 0,2 51 4 265 50

46257 403_1 1 44 5 382 NA

46259 405_1 0,2 46 4 NA NA

46259 405_1 1 39 10 359 10

46260 406_1 0,2 52 9 153 63

46260 406_1 1 48 7 262 71

46263 407_1 0,2 52 9 148 9

46263 407_1 1 41 5 262 45

46264 408_1 0,2 51 17 269 72

46264 408_1 1 42 8 280 55

46392 409_1 0,2 38 10 359 91

46392 409_1 1 38 8 NA NA

46393 410_1 0,2 39 12 295 30

46393 410_1 1 32 12 NA NA

46420 411_1 0,2 75 10 69 3

46420 411_1 1 86 3 101 21

46505 412_1 0,2 65 11 97 7

46505 412_1 1 53 5 226 59

46505 413_1 0,2 74 16 124 19

46505 413_1 1 69 13 117 11

46506 414_1 0,2 75 7 149 17

46506 414_1 1 71 10 169 118

46507 415_1 0,2 86 31 119 36

46507 415_1 1 66 17 129 28

46508 416_1 0,2 86 22 87 22
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Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

46508 416_1 1 67 10 142 16

47364 417_1 0,2 49 2 166 22

47364 417_1 1 47 13 295 NA

47365 418_1 0,2 54 3 131 29

47365 418_1 1 41 3 230 42

48110 419_1 0,2 77 9 101 45

48110 419_1 1 58 8 178 68

48111 420_1 0,2 63 7 121 32

48111 420_1 1 51 2 238 59

48186 421_1 0,2 69 5 176 52

48186 421_1 1 44 12 307 62

48221 422_1 0,2 58 15 149 63

48221 422_1 1 39 6 235 50

48222 423_1 0,2 60 12 143 9

48222 423_1 1 43 10 209 57

49345 85_2 0,2 43 14 242 38

49345 85_2 1 37 5 275 NA

50282 424_1 0,2 75 20 138 19

50282 424_1 1 56 9 226 62

51241 426_1 0,2 61 6 144 NA

51241 426_1 1 46 9 264 44

51241 425_1 0,2 46 8 164 22

51241 425_1 1 44 4 244 35

51242 428_1 0,2 57 6 138 30

51242 428_1 1 48 7 290 39

51242 427_1 0,2 40 15 341 NA

51242 427_1 1 30 8 286 63

51244 429_1 0,2 46 5 184 25

51244 429_1 1 44 6 283 4

51245 430_1 0,2 47 7 203 9

51245 430_1 1 37 5 271 29

51358 431_1 0,2 51 7 265 10

51358 431_1 1 40 4 363 70

51358 432_1 0,2 60 4 202 51

51358 432_1 1 37 7 275 NA

51359 433_1 0,2 40 3 238 20

51359 433_1 1 32 3 NA NA

51359 434_1 0,2 39 6 424 83
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

51359 434_1 1 35 6 360 NA

51438 435_1 0,2 78 15 144 62

51438 435_1 1 60 14 201 27

51438 436_1 0,2 71 4 125 32

51438 436_1 1 54 6 205 71

51953 437_1 0,2 46 6 217 35

51953 437_1 1 37 4 277 52

52150 438_1 0,2 67 6 131 39

52150 438_1 1 53 13 177 NA

52549 439_1 0,2 56 5 162 31

52549 439_1 1 50 10 215 39

52550 440_1 0,2 69 13 137 40

52550 440_1 1 50 5 156 53

52551 441_1 0,2 66 3 132 8

52551 441_1 1 49 5 169 27

52579 442_1 0,2 38 7 280 60

52579 442_1 1 37 5 257 51

53012 443_1 0,2 79 10 197 61

53012 443_1 1 65 7 212 36

53013 445_1 0,2 64 6 211 13

53013 445_1 1 56 4 264 42

53013 444_1 0,2 68 11 137 33

53013 444_1 1 58 9 198 35

53014 446_1 0,2 59 6 125 NA

53014 446_1 1 47 3 216 22

53014 447_1 0,2 53 2 188 94

53014 447_1 1 51 10 192 47

54198 448_1 0,2 54 15 161 66

54198 448_1 1 48 11 243 NA

54199 449_1 0,2 63 12 166 20

54199 449_1 1 45 8 185 41

54232 450_1 0,2 84 17 112 67

54232 450_1 1 83 8 157 15

54233 451_1 0,2 67 14 118 44

54233 451_1 1 51 8 192 34

54235 452_1 0,2 50 3 162 NA

54235 452_1 1 42 7 190 NA

54236 453_1 0,2 47 21 234 17
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Example 4 - Activity of oligonucleotides targeting the SNHG14 transcript in the region antisense to to the UBE3A 
pre-mRNA

[0313] Oligonucleotides targeting position 55337-136214 of SEQ ID NO: 1 were tested in patient derived human
neuronal cell cultures (see protocol in "Materials and methods" section). The oligonucleotides ability to reduce the
SNHG14 transcript in the region downstream of SNORD109B (also termed UBE3A suppressor or UBE3A-SUP in the
data table). Furthermore, the ability to induce UBE3A mRNA re-expression was analyzed.
[0314] The oligonucleotides were screened according to the protocol for screening oligonucleotides in human neuronal
cell cultures described in the section "Materials and methods" - "Screening oligonucleotides in human neuronal cell
cultures - 96 well system".
[0315] The results are shown in table 7.

(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

54236 453_1 1 42 5 295 NA

54238 454_1 0,2 76 14 85 NA

54238 454_1 1 48 12 162 NA

54239 455_1 0,2 62 6 132 69

54239 455_1 1 46 7 149 57

54609 456_1 0,2 66 10 130 57

54609 456_1 1 56 11 141 60

54924 457_1 0,2 78 3 137 29

54924 457_1 1 61 4 178 25

Table 7: Oligonucleotide activity in patient derived human neuronal cell cultures.

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

55337 458_1 0,2 64 0 177 6

55337 458_1 1 50 10 233 9

55338 459_1 0,2 48 1 186 6

55338 459_1 1 44 9 213 NA

59565 460_1 0,2 66 4 110 24

59565 460_1 1 66 9 131 23

59574 461_1 0,2 56 5 162 19

59574 461_1 1 45 13 149 6

59575 462_1 0,2 56 7 114 84

59575 462_1 1 39 11 101 13

59576 463_1 0,2 82 19 52 NA

59576 463_1 1 65 15 95 18

60012 464_1 0,2 47 5 129 71

60012 464_1 1 41 3 160 64

60298 465_1 0,2 49 7 206 95

60298 465_1 1 37 9 222 44

60448 466_1 0,2 47 7 130 NA

60448 466_1 1 33 8 167 31



EP 4 220 360 B9

213

5

10

15

20

25

30

35

40

45

50

55

(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

60821 467_1 0,2 87 1 73 NA

60821 467_1 1 62 18 101 3

61925 468_1 0,2 108 19 105 19

61925 468_1 1 95 17 101 19

62287 469_1 0,2 62 8 180 57

62287 469_1 1 48 5 196 38

62422 470_1 0,2 71 2 130 20

62422 470_1 1 57 9 116 18

62443 471_1 0,2 51 2 NA NA

62443 471_1 1 43 2 160 34

64113 472_1 0,2 95 4 83 22

64113 472_1 1 76 14 74 36

64461 473_1 0,2 79 23 141 22

64461 473_1 1 59 12 279 53

64462 474_1 0,2 80 12 138 3

64462 474_1 1 84 15 202 3

65272 475_1 0,2 77 3 104 2

65272 475_1 1 75 23 113 10

66840 476_1 0,2 67 5 86 5

66840 476_1 1 72 10 100 12

67426 477_1 0,2 62 15 101 8

67426 477_1 1 65 13 170 52

68194 478_1 0,2 53 10 109 6

68194 478_1 1 59 4 178 7

68328 479_1 0,2 74 6 94 2

68328 479_1 1 79 16 111 38

68805 480_1 0,2 58 15 157 63

68805 480_1 1 49 2 190 26

68921 481_1 0,2 58 7 210 58

68921 481_1 1 55 10 281 NA

70133 482_1 0,2 50 9 149 6

70133 482_1 1 54 8 247 41

72377 483_1 0,2 44 2 143 NA

72377 483_1 1 52 6 195 37

72378 484_1 0,2 47 12 111 8

72378 484_1 1 56 3 201 NA

72826 485_1 0,2 54 12 116 0

72826 485_1 1 64 13 172 1
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

72861 486_1 0,2 52 9 93 6

72861 486_1 1 54 6 167 16

72887 487_1 0,2 55 3 128 5

72887 487_1 1 59 4 193 24

73474 488_1 0,2 55 10 132 20

73474 488_1 1 55 5 202 56

73992 489_1 0,2 60 7 146 17

73992 489_1 1 67 7 197 31

74791 490_1 0,2 42 5 167 65

74791 490_1 1 46 6 277 19

74851 491_1 0,2 69 14 78 1

74851 491_1 1 73 6 114 11

74853 492_1 0,2 64 6 84 1

74853 492_1 1 68 5 136 25

75840 493_1 0,2 40 10 90 6

75840 493_1 1 61 8 155 32

75841 494_1 0,2 65 10 131 30

75841 494_1 1 57 4 119 16

76238 495_1 0,2 70 9 109 41

76238 495_1 1 50 8 156 22

76254 496_1 0,2 67 13 134 34

76254 496_1 1 55 7 201 NA

76811 497_1 0,2 83 7 134 41

76811 497_1 1 77 8 148 32

77114 498_1 0,2 59 2 128 13

77114 498_1 1 64 10 206 NA

80468 499_1 0,2 55 2 105 34

80468 499_1 1 61 6 151 42

81047 500_1 0,2 103 17 80 6

81047 500_1 1 143 25 122 7

82233 501_1 0,2 57 NA 104 NA

82233 501_1 1 61 3 199 39

84166 502_1 0,2 49 6 89 0

84166 502_1 1 57 5 115 NA

85392 503_1 0,2 61 6 90 14

85392 503_1 1 62 8 118 15

86974 504_1 0,2 73 7 82 4

86974 504_1 1 79 3 104 19
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

87728 505_1 0,2 79 14 76 2

87728 505_1 1 80 19 97 35

87810 506_1 0,2 69 9 101 20

87810 506_1 1 73 6 155 2

88417 507_1 0,2 45 NA 116 3

88417 507_1 1 61 14 168 6

88991 508_1 0,2 51 6 113 20

88991 508_1 1 59 2 154 31

90228 509_1 0,2 65 6 76 10

90228 509_1 1 62 7 118 4

90474 510_1 0,2 71 7 83 14

90474 510_1 1 81 3 125 NA

91625 511_1 0,2 57 17 105 3

91625 511_1 1 65 11 150 NA

91885 512_1 0,2 57 5 105 1

91885 512_1 1 66 7 155 30

92976 513_1 0,2 67 6 136 44

92976 513_1 1 68 11 138 38

94304 514_1 0,2 81 11 110 7

94304 514_1 1 87 6 153 28

94528 515_1 0,2 48 5 128 6

94528 515_1 1 55 3 191 25

95653 516_1 0,2 57 3 108 7

95653 516_1 1 62 3 131 16

96751 517_1 0,2 63 9 90 19

96751 517_1 1 62 4 106 NA

97636 518_1 0,2 49 5 107 14

97636 518_1 1 44 9 137 NA

98480 519_1 0,2 55 1 106 NA

98480 519_1 1 54 5 112 23

98481 520_1 0,2 55 2 116 6

98481 520_1 1 62 4 129 6

99646 521_1 0,2 74 10 105 1

99646 521_1 1 87 13 119 27

100334 522_1 0,2 49 7 157 28

100334 522_1 1 57 2 120 37

101110 523_1 0,2 51 10 96 10

101110 523_1 1 72 14 114 25



EP 4 220 360 B9

216

5

10

15

20

25

30

35

40

45

50

55

(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

101898 524_1 0,2 85 11 79 3

101898 524_1 1 93 21 92 46

102558 525_1 0,2 82 9 104 8

102558 525_1 1 86 18 104 30

103589 526_1 0,2 85 17 114 14

103589 526_1 1 94 39 126 6

104309 527_1 0,2 63 11 148 2

104309 527_1 1 70 26 155 NA

105686 528_1 0,2 66 11 91 24

105686 528_1 1 66 14 140 36

107972 529_1 0,2 84 15 109 15

107972 529_1 1 94 14 127 24

108257 530_1 0,2 63 7 114 19

108257 530_1 1 67 12 141 40

109407 531_1 0,2 84 24 87 16

109407 531_1 1 82 11 127 26

110210 532_1 0,2 72 12 91 14

110210 532_1 1 80 14 122 40

110768 533_1 0,2 67 8 126 16

110768 533_1 1 87 21 176 45

111811 534_1 0,2 77 2 98 17

111811 534_1 1 74 6 143 14

111812 535_1 0,2 64 4 97 0

111812 535_1 1 77 3 136 37

112149 536_1 0,2 73 2 63 2

112149 536_1 1 77 18 127 36

112150 537_1 0,2 76 6 78 8

112150 537_1 1 90 29 91 11

112945 538_1 0,2 69 4 121 2

112945 538_1 1 83 14 102 39

113533 539_1 0,2 95 17 85 2

113533 539_1 1 91 27 87 17

114274 540_1 0,2 89 11 103 17

114274 540_1 1 87 26 132 20

114495 541_1 0,2 76 5 88 1

114495 541_1 1 83 15 120 6

114831 542_1 0,2 59 3 76 4

114831 542_1 1 74 3 104 4
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

115355 543_1 0,2 66 8 91 9

115355 543_1 1 74 16 110 NA

116105 544_1 0,2 55 12 77 NA

116105 544_1 1 74 6 110 8

116106 545_1 0,2 58 18 96 9

116106 545_1 1 66 8 130 10

117096 546_1 0,2 69 9 118 20

117096 546_1 1 65 4 146 NA

117189 547_1 0,2 69 6 98 9

117189 547_1 1 74 11 146 25

117476 548_1 0,2 59 4 87 5

117476 548_1 1 65 3 104 10

118293 549_1 0,2 55 8 92 3

118293 549_1 1 66 10 105 24

118294 550_1 0,2 55 18 90 4

118294 550_1 1 72 21 119 5

118756 551_1 0,2 60 13 86 18

118756 551_1 1 88 24 120 26

119621 552_1 0,2 77 21 117 4

119621 552_1 1 102 19 146 NA

120655 553_1 0,2 55 9 124 19

120655 553_1 1 57 7 185 14

123733 554_1 0,2 74 6 87 14

123733 554_1 1 77 4 127 4

124163 555_1 0,2 89 12 117 46

124163 555_1 1 67 20 152 13

125512 556_1 0,2 70 5 114 26

125512 556_1 1 69 11 119 47

126882 557_1 0,2 78 15 106 8

126882 557_1 1 84 10 113 33

127105 558_1 0,2 71 7 91 13

127105 558_1 1 68 5 108 28

127809 559_1 0,2 59 4 74 NA

127809 559_1 1 58 7 101 26

129020 560_1 0,2 82 11 103 39

129020 560_1 1 77 9 103 27

129205 561_1 0,2 75 24 78 16

129205 561_1 1 89 11 102 23
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Example 5 -Activity of oligonucleotides targeting the SNHG14 transcript in the region downstream of 
SNORD109B and upstream of the region antisense to to the UBE3A pre-mRNA

[0316] Oligonucleotides targeting position 5224-51257 of SEQ ID NO: 1 were tested in patient derived human neuronal
cell cultures (see protocol in "Materials and methods" section). The oligonucleotides ability to reduce the SNHG14
transcript in the region downstream of SNORD109B (also termed UBE3A suppressor or UBE3A-SUP in the data table.
Furthermore, the ability to induce UBE3A mRNA re-expression was analyzed.
[0317] The oligonucleotides were screened according to the protocol for screening oligonucleotides in human neuronal
cell cultures described in the section "Materials and methods" "Screening oligonucleotides in human neuronal cell cultures
- 96 well system" with the following modifications:

UBE3a-Sense primer
Using commercially available primers and probe from ThermoFisher: Hs00166580_m1 amplifying a 94 bp sequence
in position 838 of refseq ID NM_000462.3.

[0318] Each plate include PBS controls (instead on a non-targeting ologinucleotide) and a positive control oligonucle-
otide CMP ID NO: 271_1, resulting in up-regulation of UBE3A mRNA. The additional control oligonucleotides were not
included.
[0319] Data are presented as average % expression relative to PBS controls across all plates and normalized to the
positive control oligonucleotide to manage plate to plate variation in efficacy levels.The results are shown in table 8.

(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

129928 562_1 0,2 57 0 98 21

129928 562_1 1 63 9 107 18

130020 563_1 0,2 65 5 85 9

130020 563_1 1 65 3 145 12

130884 564_1 0,2 81 24 117 31

130884 564_1 1 83 4 139 17

130886 565_1 0,2 80 8 103 13

130886 565_1 1 69 7 122 11

131404 566_1 0,2 79 4 85 3

131404 566_1 1 80 7 116 24

132514 567_1 0,2 71 8 98 28

132514 567_1 1 69 9 97 29

133367 568_1 0,2 78 9 88 16

133367 568_1 1 91 17 88 32

136198 569_1 0,2 88 5 87 2

136198 569_1 1 81 6 109 35

Table 8: Oligonucleotide activity in patient derived human neuronal cell cultures.

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

5224 169_2 7.5 mM 49 4 209 9

5224 169_3 7.5 mM 47 5 282 5

5224 169_4 7.5 mM 57 14 202 12

5224 169_5 7.5 mM 84 36 148 4

5224 169_6 7.5 mM 42 1 285 16
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

5224 169_7 7.5 mM 52 6 233 27

5224 169_8 7.5 mM 51 7 278 11

5224 169_9 7.5 mM 51 4 228 20

5224 169_10 7.5 mM 78 17 143 5

5224 169_11 7.5 mM 74 15 146 2

5224 169_12 7.5 mM 47 1 277 26

5224 169_13 7.5 mM 56 23 244 42

5224 169_14 7.5 mM 74 16 141 1

5224 169_15 7.5 mM 95 32 122 13

5224 169_16 7.5 mM 44 4 276 23

5224 169_17 7.5 mM 85 5 118 5

5224 169_18 7.5 mM 75 18 131 4

5224 169_19 7.5 mM 95 18 126 11

5224 169_20 7.5 mM 61 12 169 20

5224 169_21 7.5 mM 79 18 156 3

5224 169_22 7.5 mM 63 14 173 16

5224 169_23 7.5 mM 43 2 233 27

5224 169_24 7.5 mM 56 1 183 9

5224 169_25 7.5 mM 48 0 220 24

5224 169_26 7.5 mM 41 1 244 39

5224 169_27 7.5 mM 55 16 260 42

5224 169_28 7.5 mM 48 1 265 65

5224 169_29 7.5 mM 56 2 197 18

5224 169_30 7.5 mM 57 12 189 12

5224 169_31 7.5 mM 53 4 196 9

5224 169_32 7.5 mM 50 1 220 3

5224 169_33 7.5 mM 64 19 227 8

5224 169_34 7.5 mM 58 4 193 10

5224 169_35 7.5 mM 45 2 229 3

5224 169_36 7.5 mM 44 6 262 14

5224 169_37 7.5 mM 55 2 180 21

5224 169_38 7.5 mM 75 22 158 13

5224 169_39 7.5 mM 76 15 159 17

5224 169_40 7.5 mM 60 18 232 31

5224 169_41 7.5 mM 46 3 230 10

5224 169_42 7.5 mM 47 3 240 11

5224 169_43 7.5 mM 48 9 273 30

5224 169_44 7.5 mM 83 32 196 11
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

5224 169_45 7.5 mM 69 4 185 20

5224 169_46 7.5 mM 45 9 256 3

5224 169_47 7.5 mM 41 2 304 4

5224 169_48 7.5 mM 44 1 260 16

5224 169_49 7.5 mM 38 1 245 32

5224 169_50 7.5 mM 35 2 314 28

5224 169_51 7.5 mM 41 5 281 5

5224 169_52 7.5 mM 36 1 282 1

5224 169_53 7.5 mM 38 7 301 7

5224 169_54 7.5 mM 36 3 304 6

5224 169_55 7.5 mM 52 5 246 23

5224 169_56 7.5 mM 33 15 302 15

5224 169_57 7.5 mM 34 16 273 16

5784 570_1 7.5 mM 47 0 274 7

5784 570_2 7.5 mM 47 8 232 8

5784 570_3 7.5 mM 55 25 280 54

5784 570_4 7.5 mM 61 11 235 54

5784 570_5 7.5 mM 72 10 198 30

5784 570_6 7.5 mM 66 8 244 50

5784 570_7 7.5 mM 42 1 284 13

5784 570_8 7.5 mM 43 6 257 11

5784 570_9 7.5 mM 32 9 242 30

5785 571_1 7.5 mM 40 1 269 35

5785 571_2 7.5 mM 42 3 187 6

5785 571_3 7.5 mM 46 6 242 8

5785 571_4 7.5 mM 37 4 282 19

5785 571_5 7.5 mM 48 16 296 2

5785 571_6 7.5 mM 37 6 274 10

5785 571_7 7.5 mM 39 1 260 8

5785 571_8 7.5 mM 35 1 252 3

5785 571_9 7.5 mM 30 5 297 10

5786 572_1 7.5 mM 34 4 279 29

5786 572_2 7.5 mM 63 10 152 4

5786 572_3 7.5 mM 39 0 280 42

5786 572_4 7.5 mM 40 1 283 14

5786 572_5 7.5 mM 38 6 310 11

5786 572_6 7.5 mM 33 1 316 18

5786 572_7 7.5 mM 35 1 318 11
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

5786 572_8 7.5 mM 47 9 310 19

5786 572_9 7.5 mM 31 7 321 12

8116 573_1 7.5 mM 39 8 316 28

8116 573_2 7.5 mM 49 15 305 41

8116 573_3 7.5 mM 46 13 308 3

8116 573_4 7.5 mM 39 3 332 6

8116 573_5 7.5 mM 34 6 278 12

8116 573_6 7.5 mM 42 1 285 10

8116 573_7 7.5 mM 38 0 289 33

8116 573_8 7.5 mM 40 4 311 20

8116 573_9 7.5 mM 57 9 315 5

8117 574_1 7.5 mM 40 2 291 35

8117 574_2 7.5 mM 42 3 343 18

8117 574_3 7.5 mM 36 6 325 8

8117 574_4 7.5 mM 38 1 279 15

8117 574_5 7.5 mM 42 6 308 10

8117 574_6 7.5 mM 47 8 340 11

8117 574_7 7.5 mM 43 0 308 42

8117 574_8 7.5 mM 44 6 268 10

8117 574_9 7.5 mM 41 8 241 22

8118 575_1 7.5 mM 47 0 198 28

8118 575_2 7.5 mM 83 26 253 31

8118 575_3 7.5 mM 48 4 348 5

8118 575_4 7.5 mM 37 2 269 7

8118 575_5 7.5 mM 43 6 258 17

8118 575_6 7.5 mM 50 6 286 3

8118 575_7 7.5 mM 37 2 331 30

8118 575_8 7.5 mM 47 7 264 1

8118 575_9 7.5 mM 64 23 243 3

8119 576_1 7.5 mM 47 1 272 14

8119 576_2 7.5 mM 109 31 119 3

8119 576_3 7.5 mM 36 3 287 6

8119 576_4 7.5 mM 35 3 285 23

8119 576_5 7.5 mM 49 10 222 1

8119 576_6 7.5 mM 79 12 132 10

8119 576_7 7.5 mM 76 4 132 3

8119 576_8 7.5 mM 62 1 147 5

8119 576_9 7.5 mM 43 3 230 5
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

8120 577_1 7.5 mM 57 3 158 15

8120 577_2 7.5 mM 39 4 279 60

8120 577_3 7.5 mM 38 1 290 68

8120 577_4 7.5 mM 77 11 148 11

8120 577_5 7.5 mM 31 6 272 36

8120 577_6 7.5 mM 38 8 228 32

8120 577_7 7.5 mM 40 8 246 39

8120 577_8 7.5 mM 43 11 256 26

8120 577_9 7.5 mM 85 32 109 6

8584 578_1 7.5 mM 57 7 199 7

8584 578_2 7.5 mM 40 5 263 3

8584 578_3 7.5 mM 40 2 289 23

8584 578_4 7.5 mM 43 8 199 16

8584 578_5 7.5 mM 42 1 256 15

8584 578_6 7.5 mM 42 6 241 10

8584 578_7 7.5 mM 42 5 329 20

8584 578_8 7.5 mM 49 7 271 13

8584 578_9 7.5 mM 45 3 222 3

8585 579_1 7.5 mM 45 0 208 8

8585 579_2 7.5 mM 51 4 226 6

8585 579_3 7.5 mM 54 5 178 8

8585 579_4 7.5 mM 41 4 328 13

8585 579_5 7.5 mM 50 5 272 3

8585 579_6 7.5 mM 86 12 161 0

8585 579_7 7.5 mM 72 5 155 15

8585 579_8 7.5 mM 57 3 230 14

8585 579_9 7.5 mM 83 0 123 1

8586 580_1 7.5 mM 37 2 313 13

8586 580_2 7.5 mM 43 1 266 3

8586 580_3 7.5 mM 42 5 303 5

8586 580_4 7.5 mM 57 4 225 26

8586 580_5 7.5 mM 51 4 228 35

8586 580_6 7.5 mM 44 4 253 15

8586 580_7 7.5 mM 50 1 241 10

8586 580_8 7.5 mM 44 0 227 26

8586 580_9 7.5 mM 31 5 323 31

8587 581_1 7.5 mM 50 6 223 30

8587 581_2 7.5 mM 66 7 199 19
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

8587 581_3 7.5 mM 56 8 197 9

8587 581_4 7.5 mM 57 12 270 24

8587 581_5 7.5 mM 51 12 259 12

8587 581_6 7.5 mM 39 4 282 2

8587 581_7 7.5 mM 38 11 263 5

8587 581_8 7.5 mM 45 10 203 19

8587 581_9 7.5 mM 43 2 234 10

9209 582_1 7.5 mM 61 7 225 7

9209 582_2 7.5 mM 46 9 341 36

9209 582_3 7.5 mM 44 9 306 38

9209 582_4 7.5 mM 43 1 249 5

9209 582_5 7.5 mM 33 16 306 6

9209 582_6 7.5 mM 37 8 329 19

9209 582_7 7.5 mM 44 9 289 4

9209 582_8 7.5 mM 39 3 314 20

9209 582_9 7.5 mM 41 4 299 25

9210 583_1 7.5 mM 43 5 319 25

9210 583_2 7.5 mM 53 9 352 5

9210 583_3 7.5 mM 42 2 362 42

9210 583_4 7.5 mM 46 5 225 13

9210 583_5 7.5 mM 39 6 343 21

9210 583_6 7.5 mM 44 9 298 8

9210 583_7 7.5 mM 37 5 332 9

9210 583_8 7.5 mM 42 6 343 25

9210 583_9 7.5 mM 36 2 341 9

9211 584_1 7.5 mM 45 5 343 39

9211 584_2 7.5 mM 42 2 298 22

9211 584_3 7.5 mM 44 10 321 2

9211 584_4 7.5 mM 50 1 299 5

9211 584_5 7.5 mM 44 1 319 25

9211 584_6 7.5 mM 50 6 323 13

9211 584_7 7.5 mM 42 4 316 27

9211 584_8 7.5 mM 53 3 217 11

9212 208_2 7.5 mM 44 7 312 26

9212 208_3 7.5 mM 38 2 331 21

9212 208_4 7.5 mM 47 3 353 11

9212 208_5 7.5 mM 54 11 348 14

9212 208_6 7.5 mM 51 12 310 8



EP 4 220 360 B9

224

5

10

15

20

25

30

35

40

45

50

55

(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

9212 208_7 7.5 mM 60 9 224 11

9213 209_2 7.5 mM 44 12 242 21

9213 209_3 7.5 mM 37 12 335 12

9213 209_4 7.5 mM 55 7 350 2

9213 209_5 7.5 mM 47 7 337 19

9213 209_6 7.5 mM 51 8 300 19

9213 209_7 7.5 mM 47 15 342 23

9213 209_8 7.5 mM 45 12 289 5

9213 209_9 7.5 mM 41 1 368 37

9213 209_10 7.5 mM 40 4 315 1

11511 585_1 7.5 mM 41 7 350 12

11511 585_2 7.5 mM 44 4 233 7

11511 585_3 7.5 mM 40 8 310 31

11511 585_4 7.5 mM 33 8 324 41

11511 585_5 7.5 mM 29 3 314 23

11511 585_6 7.5 mM 38 4 332 15

11511 585_7 7.5 mM 30 2 315 15

11511 585_8 7.5 mM 36 11 328 37

11511 585_9 7.5 mM 39 5 303 49

11512 586_1 7.5 mM 60 3 236 5

11512 586_2 7.5 mM 40 9 282 53

11512 586_3 7.5 mM 36 1 279 11

11512 586_4 7.5 mM 34 3 288 21

11512 586_5 7.5 mM 30 1 270 4

11512 586_6 7.5 mM 29 5 269 24

11512 586_7 7.5 mM 33 4 263 6

11512 586_8 7.5 mM 32 4 270 4

11512 586_9 7.5 mM 33 5 310 48

11513 587_1 7.5 mM 45 2 237 34

11513 587_2 7.5 mM 44 3 307 4

11513 587_3 7.5 mM 37 1 285 24

11513 587_4 7.5 mM 44 1 252 41

11513 587_5 7.5 mM 51 7 220 29

11513 587_6 7.5 mM 41 2 262 35

11513 587_7 7.5 mM 39 7 280 21

11513 587_8 7.5 mM 48 9 230 11

11513 587_9 7.5 mM 41 5 270 9

11514 588_1 7.5 mM 54 9 204 25
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

11514 588_2 7.5 mM 98 5 143 4

11514 588_3 7.5 mM 55 9 180 1

11514 588_4 7.5 mM 113 24 109 17

11514 588_5 7.5 mM 66 26 150 5

11514 588_6 7.5 mM 74 1 131 1

11514 588_7 7.5 mM 79 4 140 9

11514 588_8 7.5 mM 49 2 235 2

11514 588_9 7.5 mM 51 10 281 2

11515 589_1 7.5 mM 61 2 154 9

11515 589_2 7.5 mM 70 9 126 12

11515 589_3 7.5 mM 53 3 212 32

11515 589_4 7.5 mM 93 14 108 14

11515 589_5 7.5 mM 69 11 191 7

11515 589_6 7.5 mM 53 9 183 20

11515 589_7 7.5 mM 45 8 257 4

11515 589_8 7.5 mM 35 5 213 5

11515 589_9 7.5 mM 41 2 290 22

13223 236_2 7.5 mM 39 6 286 21

13223 236_3 7.5 mM 32 10 256 29

13223 236_4 7.5 mM 37 5 285 12

13223 236_5 7.5 mM 33 8 280 19

13223 236_6 7.5 mM 40 16 295 7

13223 236_7 7.5 mM 45 10 254 50

13223 236_8 7.5 mM 41 22 306 50

13223 236_9 7.5 mM 32 11 292 47

13223 236_10 7.5 mM 31 10 307 3

13223 236_11 7.5 mM 52 32 198 29

13223 236_12 7.5 mM 31 7 261 18

13223 236_13 7.5 mM 34 3 279 32

13223 236_14 7.5 mM 38 0 285 75

13223 236_15 7.5 mM 40 17 307 53

13223 236_16 7.5 mM 41 6 321 30

13224 237_2 7.5 mM 49 18 251 38

13224 237_3 7.5 mM 53 14 236 33

13224 237_4 7.5 mM 39 0 283 26

13224 237_5 7.5 mM 43 2 243 2

13224 237_6 7.5 mM 39 10 265 48

13224 237_7 7.5 mM 50 3 302 19
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

13224 237_8 7.5 mM 46 7 327 43

13224 237_9 7.5 mM 38 9 287 12

13224 237_10 7.5 mM 35 6 248 35

13224 237_11 7.5 mM 41 1 259 24

13224 237_12 7.5 mM 33 6 303 35

13224 237_13 7.5 mM 26 4 265 53

13224 237_14 7.5 mM 30 8 321 15

13224 237_15 7.5 mM 33 11 315 24

13224 237_16 7.5 mM 36 11 292 19

13225 239_2 7.5 mM 35 16 291 30

13225 239_3 7.5 mM 40 15 311 42

13225 239_4 7.5 mM 81 6 144 16

13225 239_5 7.5 mM 90 16 127 11

13225 239_6 7.5 mM 49 29 282 3

13225 239_7 7.5 mM 35 4 296 23

13225 239_8 7.5 mM 40 1 292 48

13225 239_9 7.5 mM 36 1 318 44

13225 239_10 7.5 mM 49 NA 304 NA

13225 239_11 7.5 mM 45 NA 258 NA

13225 239_12 7.5 mM 43 1 285 1

13225 239_13 7.5 mM 31 1 308 31

13225 239_14 7.5 mM 41 8 253 6

13225 239_15 7.5 mM 28 3 291 16

13225 239_16 7.5 mM 29 3 314 14

13226 590_1 7.5 mM 34 1 283 18

13226 590_2 7.5 mM 49 7 213 17

13226 590_3 7.5 mM 40 1 274 51

13226 590_4 7.5 mM 36 1 300 2

13226 590_5 7.5 mM 37 3 280 36

13226 590_6 7.5 mM 38 2 204 17

13226 590_7 7.5 mM 38 5 245 16

13226 590_8 7.5 mM 30 6 219 34

13226 590_9 7.5 mM 33 1 269 2

13226 590_10 7.5 mM 33 2 258 49

13226 590_11 7.5 mM 48 17 297 31

13226 590_12 7.5 mM 33 4 317 65

13226 590_13 7.5 mM 35 7 337 43

13226 590_14 7.5 mM 25 1 306 22
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

13226 590_15 7.5 mM 30 5 299 2

15113 591_1 7.5 mM 43 3 313 14

15113 591_2 7.5 mM 52 2 295 24

15114 592_1 7.5 mM 53 2 232 17

15114 592_2 7.5 mM 39 1 309 23

15114 592_3 7.5 mM 46 1 278 12

15114 592_4 7.5 mM 36 1 328 13

15114 592_5 7.5 mM 49 9 295 40

15114 592_6 7.5 mM 46 3 297 10

15114 592_7 7.5 mM 75 21 160 23

15114 592_8 7.5 mM 41 10 325 23

15114 592_9 7.5 mM 55 15 265 3

15115 241_2 7.5 mM 66 18 168 2

15115 241_3 7.5 mM 51 15 265 11

15115 241_4 7.5 mM 49 4 239 7

15115 241_5 7.5 mM 52 11 314 20

15115 241_6 7.5 mM 41 13 307 7

15115 241_7 7.5 mM 38 6 344 33

15115 241_8 7.5 mM 39 10 329 9

15115 241_9 7.5 mM 50 11 321 32

15115 241_10 7.5 mM 48 9 316 1

15563 593_1 7.5 mM 38 10 282 14

15563 593_2 7.5 mM 31 5 279 16

15563 593_3 7.5 mM 34 7 281 16

15563 593_4 7.5 mM 32 16 318 2

15563 594_1 7.5 mM 40 2 320 21

15563 594_2 7.5 mM 54 7 237 14

15563 594_3 7.5 mM 35 6 300 45

15563 594_4 7.5 mM 37 7 254 6

15564 596_1 7.5 mM 47 7 225 35

15564 596_2 7.5 mM 49 2 184 14

15564 596_3 7.5 mM 34 8 271 18

15564 596_4 7.5 mM 45 8 277 29

15564 595_1 7.5 mM 42 4 254 6

15564 595_2 7.5 mM 36 9 277 35

15564 595_3 7.5 mM 40 8 295 31

15564 595_4 7.5 mM 45 5 173 20

15566 597_1 7.5 mM 48 6 296 22
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

15566 597_2 7.5 mM 44 12 293 8

15566 597_3 7.5 mM 41 6 318 23

15566 597_4 7.5 mM 60 9 340 72

15567 38_3 7.5 mM 41 3 306 14

15567 38_4 7.5 mM 45 1 303 48

15567 38_5 7.5 mM 39 15 292 28

15567 38_6 7.5 mM 46 12 261 40

15567 598_1 7.5 mM 42 2 257 31

15567 598_2 7.5 mM 41 12 272 46

15567 598_3 7.5 mM 54 9 281 29

15567 598_4 7.5 mM 45 8 307 6

15568 599_1 7.5 mM 47 3 326 68

15568 599_2 7.5 mM 60 14 307 30

15568 599_3 7.5 mM 50 8 274 24

15568 599_4 7.5 mM 45 6 250 12

15568 600_1 7.5 mM 37 6 251 1

15568 600_2 7.5 mM 45 11 267 15

15568 600_3 7.5 mM 44 5 278 1

15568 600_4 7.5 mM 41 10 265 5

15569 601_1 7.5 mM 42 12 271 18

15569 601_2 7.5 mM 38 6 269 24

15569 601_3 7.5 mM 39 4 260 34

15569 601_4 7.5 mM 56 8 146 1

15570 244_2 7.5 mM 46 1 338 6

15570 244_3 7.5 mM 47 0 275 47

15570 244_4 7.5 mM 47 8 281 67

15570 244_5 7.5 mM 41 8 258 52

15570 39_2 7.5 mM 53 4 339 25

15570 39_3 7.5 mM 65 5 200 17

15570 39_4 7.5 mM 47 7 321 6

15570 39_5 7.5 mM 46 3 289 20

15571 602_1 7.5 mM 34 5 278 29

15571 602_2 7.5 mM 39 8 254 37

15571 602_3 7.5 mM 41 10 266 23

15571 602_4 7.5 mM 42 8 256 40

15571 40_2 7.5 mM 58 0 325 4

15571 40_3 7.5 mM 58 2 326 35

15571 40_4 7.5 mM 54 1 306 3
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

15571 40_5 7.5 mM 44 2 322 4

15571 40_6 7.5 mM 43 4 293 17

15571 40_7 7.5 mM 53 7 343 20

15571 40_8 7.5 mM 52 1 337 17

15572 604_1 7.5 mM 58 1 289 3

15572 604_2 7.5 mM 63 12 230 5

15572 604_3 7.5 mM 57 3 306 23

15572 604_4 7.5 mM 46 6 324 4

15572 603_1 7.5 mM 60 7 339 31

15572 603_2 7.5 mM 70 0 279 19

15572 603_3 7.5 mM 59 9 290 48

15572 603_4 7.5 mM 85 11 123 24

15573 605_1 7.5 mM 56 5 288 3

15573 605_2 7.5 mM 58 4 286 6

15573 605_3 7.5 mM 59 3 261 9

15573 605_4 7.5 mM 69 24 328 17

15573 606_1 7.5 mM 50 4 282 19

15573 606_2 7.5 mM 112 NA 133 NA

15573 606_3 7.5 mM 55 22 254 43

15573 606_4 7.5 mM 107 59 116 2

15574 607_1 7.5 mM 56 2 337 31

15574 607_2 7.5 mM 59 1 254 10

15574 607_3 7.5 mM 53 0 295 26

15574 607_4 7.5 mM 48 3 268 15

25248 608_1 7.5 mM 86 7 189 5

25248 608_2 7.5 mM 102 13 136 3

25248 608_3 7.5 mM 54 17 280 12

25248 608_4 7.5 mM 71 8 219 31

25248 608_5 7.5 mM 59 20 179 16

25248 608_6 7.5 mM 71 2 198 0

25248 608_7 7.5 mM 47 3 230 21

25248 608_8 7.5 mM 55 12 287 13

25248 608_9 7.5 mM 66 19 297 18

25249 609_1 7.5 mM 58 19 264 7

25249 609_2 7.5 mM 88 6 156 5

25249 609_3 7.5 mM 76 19 140 13

25249 609_4 7.5 mM 50 15 185 6

25249 609_5 7.5 mM 95 29 139 1
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

25249 609_6 7.5 mM 86 15 126 7

25249 609_7 7.5 mM 72 9 174 1

25249 609_8 7.5 mM 64 3 189 18

25249 609_9 7.5 mM 77 12 223 35

25250 610_1 7.5 mM 55 17 233 7

25250 610_2 7.5 mM 52 15 233 9

25250 610_3 7.5 mM 77 5 151 11

25250 610_4 7.5 mM 48 0 242 21

25250 610_5 7.5 mM 59 8 234 0

25250 610_6 7.5 mM 59 12 208 23

25250 610_7 7.5 mM 69 7 216 5

25250 610_8 7.5 mM 70 16 211 2

25250 610_9 7.5 mM 77 22 157 19

25251 611_1 7.5 mM 43 4 306 10

25251 611_2 7.5 mM 43 1 300 36

25251 611_3 7.5 mM 43 17 306 6

25251 611_4 7.5 mM 40 1 320 37

25251 611_5 7.5 mM 48 9 273 7

25251 611_6 7.5 mM 51 2 302 26

25251 611_7 7.5 mM 40 8 326 8

25251 611_8 7.5 mM 55 10 330 17

25251 611_9 7.5 mM 40 3 297 11

25252 612_1 7.5 mM 58 9 219 5

25252 612_2 7.5 mM 54 9 282 4

25252 612_3 7.5 mM 56 13 265 35

25252 612_4 7.5 mM 81 16 239 51

25252 612_5 7.5 mM 57 2 234 25

25252 612_6 7.5 mM 76 18 221 8

25252 612_7 7.5 mM 45 7 285 11

25252 612_8 7.5 mM 50 8 231 4

25252 612_9 7.5 mM 51 3 305 17

29636 271_1 7.5 mM 35 4 345 29

29636 271_1 7.5 mM 32 6 383 31

29636 271_1 7.5 mM 42 7 292 13

29636 271_1 7.5 mM 40 1 309 41

29636 271_1 7.5 mM 41 10 339 17

29636 271_1 7.5 mM 35 8 306 40

29636 271_1 7.5 mM 33 1 320 12
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

29636 271_1 7.5 mM 43 1 347 7

29636 271_1 7.5 mM 36 2 339 19

29636 271_1 7.5 mM 36 1 315 5

29636 271_1 7.5 mM 41 1 326 16

29636 271_1 7.5 mM 38 2 344 1

29636 271_1 7.5 mM 34 6 341 8

29636 271_1 7.5 mM 42 9 320 1

29636 271_1 7.5 mM 31 8 344 37

29636 271_1 7.5 mM 44 2 335 11

29636 271_1 7.5 mM 32 0 316 17

29636 271_1 7.5 mM 43 11 323 2

29636 271_1 7.5 mM 35 7 340 2

29636 271_1 7.5 mM 43 1 340 8

29636 271_1 7.5 mM 33 4 296 27

29636 271_1 7.5 mM 38 5 334 4

29636 271_1 7.5 mM 36 4 341 22

29636 271_1 7.5 mM 48 4 334 3

29636 271_1 7.5 mM 36 8 303 13

29636 271_1 7.5 mM 36 0 343 7

29636 271_1 7.5 mM 39 1 326 1

29636 271_1 7.5 mM 38 2 346 14

29636 271_1 7.5 mM 32 0 332 11

29636 271_1 7.5 mM 39 4 330 23

29636 271_1 7.5 mM 39 7 346 33

29636 271_1 7.5 mM 40 1 329 14

29636 271_1 7.5 mM 34 6 316 38

29636 271_1 7.5 mM 33 4 317 14

29636 271_1 7.5 mM 41 6 328 11

29636 271_1 7.5 mM 45 2 345 3

29636 271_1 7.5 mM 37 1 330 3

29636 271_1 7.5 mM 45 7 322 18

29636 271_1 7.5 mM 36 3 334 13

29636 271_1 7.5 mM 33 8 333 3

29636 271_1 7.5 mM 35 10 321 43

29636 271_1 7.5 mM 41 3 323 18

29636 271_1 7.5 mM 39 8 354 39

29636 271_1 7.5 mM 35 2 327 23

30599 613_1 7.5 mM 73 29 172 22
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

30599 613_2 7.5 mM 87 40 114 9

30599 613_3 7.5 mM 59 23 168 23

30599 613_4 7.5 mM 43 15 281 31

30599 613_5 7.5 mM 51 3 271 28

30600 614_1 7.5 mM 56 11 179 22

30600 614_2 7.5 mM 96 40 100 7

30600 614_3 7.5 mM 41 7 246 27

30600 614_4 7.5 mM 47 19 283 14

30600 614_5 7.5 mM 52 21 209 16

30600 615_1 7.5 mM 61 19 197 12

30600 615_2 7.5 mM 45 11 287 25

30600 615_3 7.5 mM 102 NA 115 NA

30600 615_4 7.5 mM 72 NA 170 NA

30600 615_5 7.5 mM 95 NA 138 NA

30601 285_2 7.5 mM 83 NA 165 NA

30601 285_3 7.5 mM 124 NA 111 NA

30601 285_4 7.5 mM 69 NA 183 NA

30601 285_5 7.5 mM 47 23 211 7

30601 285_6 7.5 mM 46 12 183 6

30601 617_1 7.5 mM 67 26 190 19

30601 617_2 7.5 mM 74 35 137 6

30601 617_3 7.5 mM 51 16 211 4

30601 617_4 7.5 mM 65 22 142 11

30601 617_5 7.5 mM 43 8 298 26

30601 616_1 7.5 mM 50 22 181 12

30601 616_2 7.5 mM 37 13 276 33

30601 616_3 7.5 mM 38 16 264 9

30601 616_4 7.5 mM 43 NA 304 NA

30601 616_5 7.5 mM 50 NA 229 NA

30602 619_1 7.5 mM 90 43 131 22

30602 619_2 7.5 mM 78 40 138 2

30602 619_3 7.5 mM 66 22 123 8

30602 619_4 7.5 mM 100 43 96 5

30602 619_5 7.5 mM 75 17 157 5

30602 618_1 7.5 mM 46 16 226 12

30602 618_2 7.5 mM 68 NA 151 NA

30602 618_3 7.5 mM 52 4 207 18

30602 618_4 7.5 mM 57 12 223 2
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

30602 618_5 7.5 mM 54 2 211 3

30603 620_1 7.5 mM 106 23 110 16

30603 620_2 7.5 mM 48 10 243 18

30603 620_3 7.5 mM 53 1 174 32

30603 620_4 7.5 mM 81 0 138 15

30603 620_5 7.5 mM 56 5 218 9

30604 621_1 7.5 mM 39 4 304 10

30604 621_2 7.5 mM 35 7 311 3

30604 621_3 7.5 mM 67 18 142 8

30604 621_4 7.5 mM 34 6 273 21

30604 621_5 7.5 mM 36 5 266 18

30605 622_1 7.5 mM 42 1 242 28

30605 622_2 7.5 mM 31 10 300 8

30605 622_3 7.5 mM 35 3 319 11

30605 622_4 7.5 mM 37 4 281 5

30605 622_5 7.5 mM 39 5 306 11

30606 623_1 7.5 mM 47 3 287 1

30606 623_2 7.5 mM 74 23 166 7

30606 623_3 7.5 mM 82 1 149 8

30606 623_4 7.5 mM 66 9 135 8

30606 623_5 7.5 mM 78 7 128 12

30608 624_1 7.5 mM 84 13 185 25

30608 624_2 7.5 mM 35 2 245 9

30608 624_3 7.5 mM 31 3 267 9

30608 624_4 7.5 mM 39 16 257 13

30608 624_5 7.5 mM 34 3 283 4

30666 625_1 7.5 mM 45 5 286 39

30666 625_2 7.5 mM 39 3 280 13

30666 625_3 7.5 mM 40 10 258 9

30666 625_4 7.5 mM 41 14 234 39

30666 625_5 7.5 mM 42 5 293 26

30666 625_6 7.5 mM 44 0 284 25

30666 625_7 7.5 mM 46 3 271 4

30666 625_8 7.5 mM 47 5 256 17

30666 625_9 7.5 mM 40 7 302 2

30667 626_1 7.5 mM 38 1 279 10

30667 626_2 7.5 mM 39 21 329 22

30667 626_3 7.5 mM 59 12 265 65
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

30667 626_4 7.5 mM 39 5 318 25

30667 626_5 7.5 mM 36 2 302 33

30667 626_6 7.5 mM 36 6 273 34

30667 626_7 7.5 mM 30 0 299 29

30667 626_8 7.5 mM 35 4 277 43

30667 626_9 7.5 mM 32 3 275 22

30668 627_1 7.5 mM 71 3 131 11

30668 627_2 7.5 mM 49 4 226 30

30668 627_3 7.5 mM 64 5 147 8

30668 627_4 7.5 mM 52 6 176 9

30668 627_5 7.5 mM 78 14 108 3

30668 627_6 7.5 mM 40 1 183 23

30668 627_7 7.5 mM 85 8 116 2

30668 627_8 7.5 mM 45 1 128 7

30668 627_9 7.5 mM 42 5 215 36

30669 628_1 7.5 mM 90 11 120 15

30669 628_2 7.5 mM 73 12 124 4

30669 628_3 7.5 mM 88 2 115 4

30669 628_4 7.5 mM 54 4 190 18

30669 628_5 7.5 mM 64 1 138 3

30669 628_6 7.5 mM 62 4 138 11

30669 628_7 7.5 mM 55 1 138 13

30669 628_8 7.5 mM 62 1 140 5

30669 628_9 7.5 mM 79 10 134 22

30711 629_1 7.5 mM 42 1 252 47

30711 629_2 7.5 mM 40 2 295 30

30711 629_3 7.5 mM 46 1 302 78

30711 629_4 7.5 mM 41 3 260 16

30711 629_5 7.5 mM 41 1 284 3

30711 629_6 7.5 mM 43 0 262 1

30711 629_7 7.5 mM 43 3 278 65

30711 629_8 7.5 mM 53 5 234 24

30711 629_9 7.5 mM 37 4 289 1

30711 629_10 7.5 mM 47 6 292 6

30711 629_11 7.5 mM 50 5 224 20

30712 630_1 7.5 mM 44 2 282 22

30712 630_2 7.5 mM 45 6 297 23

30712 630_3 7.5 mM 46 2 272 10
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

30713 631_1 7.5 mM 45 2 294 10

30713 631_2 7.5 mM 42 0 285 14

30713 631_3 7.5 mM 38 3 319 21

30713 631_4 7.5 mM 43 3 282 4

30713 631_5 7.5 mM 54 2 173 17

30713 631_6 7.5 mM 37 0 315 10

30713 631_7 7.5 mM 40 4 317 2

30713 631_8 7.5 mM 44 1 275 5

30713 631_9 7.5 mM 47 2 233 8

30713 631_10 7.5 mM 108 18 101 3

30714 632_1 7.5 mM 48 4 210 4

30714 632_2 7.5 mM 53 5 256 5

30714 632_3 7.5 mM 60 5 224 19

30714 632_4 7.5 mM 89 12 117 11

30714 632_5 7.5 mM 39 6 312 6

30714 632_6 7.5 mM 40 2 278 31

30714 632_7 7.5 mM 86 1 160 21

30714 632_8 7.5 mM 57 17 278 40

30714 632_9 7.5 mM 51 7 236 13

30715 304_2 7.5 mM 53 5 206 18

30715 304_3 7.5 mM 70 11 142 24

30715 304_4 7.5 mM 88 1 120 10

30715 304_5 7.5 mM 82 15 123 7

30715 304_6 7.5 mM 43 4 264 12

30715 304_7 7.5 mM 41 5 266 49

30715 304_8 7.5 mM 43 1 291 12

30715 304_9 7.5 mM 36 3 285 18

30715 304_10 7.5 mM 42 1 280 40

33376 633_1 7.5 mM 53 1 234 50

33376 633_2 7.5 mM 45 5 301 7

33376 633_3 7.5 mM 53 7 263 17

33376 633_4 7.5 mM 53 4 229 22

33376 633_5 7.5 mM 43 3 264 36

33376 633_6 7.5 mM 53 5 247 12

33376 633_7 7.5 mM 49 6 289 6

33376 633_8 7.5 mM 64 11 238 24

33376 633_9 7.5 mM 63 2 249 28

33377 634_1 7.5 mM 57 9 250 14
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

33377 634_2 7.5 mM 53 10 265 3

33377 634_3 7.5 mM 48 2 275 10

33377 634_4 7.5 mM 39 6 287 12

33377 634_5 7.5 mM 49 1 255 22

33377 634_6 7.5 mM 51 2 291 15

33377 634_7 7.5 mM 47 5 297 16

33377 634_8 7.5 mM 42 9 311 14

33377 634_9 7.5 mM 47 5 271 23

33378 635_1 7.5 mM 56 11 257 3

33378 635_2 7.5 mM 56 5 213 23

33378 635_3 7.5 mM 61 8 215 8

33378 635_4 7.5 mM 58 15 232 16

33378 635_5 7.5 mM 48 3 316 20

33378 635_6 7.5 mM 59 5 262 30

33378 635_7 7.5 mM 55 7 287 15

33378 635_8 7.5 mM 42 1 284 3

33378 635_9 7.5 mM 40 0 277 23

33379 636_1 7.5 mM 50 2 239 7

33379 636_2 7.5 mM 74 16 204 10

33379 636_3 7.5 mM 55 4 201 3

33379 636_4 7.5 mM 54 2 238 7

33379 636_5 7.5 mM 52 5 207 43

33379 636_6 7.5 mM 47 3 249 6

33379 636_7 7.5 mM 48 5 241 1

33379 636_8 7.5 mM 37 7 304 12

33379 636_9 7.5 mM 62 9 245 5

33380 637_1 7.5 mM 39 1 219 25

33380 637_2 7.5 mM 59 1 197 11

33380 637_3 7.5 mM 56 1 250 19

33380 637_4 7.5 mM 53 7 244 36

33380 637_5 7.5 mM 73 13 297 34

33380 637_6 7.5 mM 65 1 124 17

33380 637_7 7.5 mM 74 5 133 5

33380 637_8 7.5 mM 53 2 207 7

33380 637_9 7.5 mM 54 15 226 26

39806 638_1 7.5 mM 37 7 283 31

39806 638_2 7.5 mM 49 11 291 30

39806 638_3 7.5 mM 41 1 270 20
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

39806 638_4 7.5 mM 42 13 267 9

39806 638_5 7.5 mM 50 1 184 5

39806 638_6 7.5 mM 38 1 276 15

39806 638_7 7.5 mM 56 1 292 4

39806 638_8 7.5 mM 41 4 267 11

39806 638_9 7.5 mM 41 4 218 33

39807 639_1 7.5 mM 48 15 293 30

39807 639_2 7.5 mM 38 3 269 2

39807 639_3 7.5 mM 72 5 167 3

39807 639_4 7.5 mM 69 38 242 36

39807 639_5 7.5 mM 47 6 303 36

39807 639_6 7.5 mM 53 6 179 5

39807 639_7 7.5 mM 51 3 189 8

39807 639_8 7.5 mM 42 3 185 19

39807 639_9 7.5 mM 45 3 202 15

39808 640_1 7.5 mM 39 5 265 7

39808 640_2 7.5 mM 37 4 272 56

39808 640_3 7.5 mM 38 3 260 17

39808 640_4 7.5 mM 33 4 255 2

39808 640_5 7.5 mM 38 3 253 3

39808 640_6 7.5 mM 40 8 216 10

39808 640_7 7.5 mM 39 8 310 7

39808 640_8 7.5 mM 41 6 282 21

39808 640_9 7.5 mM 40 5 269 12

44439 641_1 7.5 mM 35 6 336 32

44439 641_2 7.5 mM 67 20 161 6

44439 641_3 7.5 mM 34 9 317 30

44439 641_4 7.5 mM 62 18 193 9

44439 641_5 7.5 mM 34 4 280 3

44439 641_6 7.5 mM 43 1 315 45

44439 641_7 7.5 mM 45 17 307 53

44439 641_8 7.5 mM 41 0 294 41

44439 641_9 7.5 mM 37 2 334 43

44440 361_2 7.5 mM 36 1 303 15

44440 361_3 7.5 mM 32 3 315 12

44440 361_4 7.5 mM 41 1 299 7

44440 361_5 7.5 mM 40 5 295 6

44440 361_6 7.5 mM 40 2 296 30
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(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

44440 361_7 7.5 mM 39 1 300 55

44440 361_8 7.5 mM 45 6 285 45

44440 361_9 7.5 mM 44 6 321 26

44440 361_10 7.5 mM 46 7 290 18

44441 362_2 7.5 mM 50 4 277 4

44441 362_3 7.5 mM 40 6 296 8

44441 362_4 7.5 mM 37 5 340 18

44441 362_5 7.5 mM 45 2 266 21

44441 362_6 7.5 mM 39 7 263 0

44441 362_7 7.5 mM 41 12 262 36

44441 362_8 7.5 mM 35 13 313 6

44441 362_9 7.5 mM 36 8 300 20

44441 362_10 7.5 mM 48 10 293 1

46391 642_1 7.5 mM 51 25 278 6

46391 642_2 7.5 mM 46 2 303 4

46391 642_3 7.5 mM 48 3 297 11

46391 642_4 7.5 mM 45 11 320 37

46391 642_5 7.5 mM 71 32 303 40

46391 642_6 7.5 mM 47 15 298 16

46391 642_7 7.5 mM 38 6 277 5

46391 642_8 7.5 mM 38 3 280 20

46391 642_9 7.5 mM 51 20 285 16

46391 642_10 7.5 mM 32 7 293 20

46391 642_11 7.5 mM 42 2 291 2

46391 642_12 7.5 mM 40 3 317 19

46391 642_13 7.5 mM 39 11 295 5

46391 642_14 7.5 mM 52 20 295 16

46391 642_15 7.5 mM 39 8 316 38

46391 642_16 7.5 mM 35 2 294 30

46391 642_17 7.5 mM 51 5 292 8

46391 643_1 7.5 mM 39 4 276 16

46392 644_1 7.5 mM 39 0 321 7

46392 644_2 7.5 mM 46 4 308 4

46392 644_3 7.5 mM 44 1 317 3

46392 644_4 7.5 mM 38 6 315 11

46392 645_1 7.5 mM 46 5 342 42

46392 645_2 7.5 mM 37 5 292 25

46392 645_3 7.5 mM 46 16 317 30



EP 4 220 360 B9

239

5

10

15

20

25

30

35

40

45

50

55

Example 6 -Activity of exon-exon spanning oligonucleotides

[0320] Oligonucleotides designed to be complementary across exon-exon junctions of SNHG14-023
(ENST00000554726) were tested for their ability to reduce the SNHG14 transcript in the region downstream of
SNORD109B (also termed UBE3A suppressor or UBE3A-SUP in the data table). Furthermore, the ability to induce
UBE3A mRNA re-expression was analyzed. The oligonucleotides primarily span exon2 and exon3 (i.e. are complemen-
tary to a region in exon2 and a region in exon 3).
[0321] The oligonucleotides were screened according to the protocol for screening oligonucleotides in human neuronal
cell cultures described in the section Example 5.
[0322] The results are shown in table 9.

(continued)

Start SEQ ID NO 1 CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

46392 645_4 7.5 mM 47 8 381 102

46392 645_5 7.5 mM 42 2 269 4

46393 646_1 7.5 mM 49 4 295 2

46393 646_2 7.5 mM 49 9 304 38

46393 646_3 7.5 mM 44 6 298 50

46393 646_4 7.5 mM 43 1 296 41

46393 646_5 7.5 mM 35 1 260 3

46393 646_6 7.5 mM 40 2 281 67

46393 646_7 7.5 mM 38 1 278 44

46393 646_8 7.5 mM 42 6 262 49

46393 646_9 7.5 mM 38 3 289 24

46393 646_10 7.5 mM 38 1 317 4

46393 646_11 7.5 mM 42 1 320 34

46393 646_12 7.5 mM 36 5 323 8

46393 646_13 7.5 mM 41 3 262 27

46393 646_14 7.5 mM 46 13 315 18

46393 646_15 7.5 mM 42 4 340 27

46393 646_16 7.5 mM 45 8 360 14

46393 646_17 7.5 mM 44 1 303 3

46393 646_18 7.5 mM 50 2 304 28

46393 646_19 7.5 mM 54 10 217 25

51241 425_2 7.5 mM 49 12 296 3

51241 425_3 7.5 mM 48 6 297 10

51241 425_4 7.5 mM 52 5 275 25

51241 425_5 7.5 mM 40 6 284 29

51241 425_6 7.5 mM 39 5 301 22

51241 425_7 7.5 mM 39 4 263 13

51241 425_8 7.5 mM 32 5 188 13

51241 425_9 7.5 mM 42 5 286 2

51241 425_10 7.5 mM 34 3 165 17
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Example 7 - Testing in vitro efficacy and potency of selected oligonucleotides

[0323] Based on the screenings in examples 2 to 5 above 52 oligonucleotides were selected for potency and efficacy
testing.
[0324] The oligonucleotides were screened in human AS patient derived cells as described in the Materials and Method
section "Screening oligonucleotides in human neuronal cell cultures - 96 well system" with the following modifications:
For UBE3a-Sense primer commercially available primers and probe from ThermoFisher:

Table 9: Oligonucleotide activity in patient derived human neuronal cell cultures.

CMP ID NO Conc mM % of Mock UBE3A-SUP sd % of Mock UBE3A sd

674_1 7.5 mM 47 2 214 12

675_1 7.5 mM 44 6 265 10

676_1 7.5 mM 44 3 284 16

677_1 7.5 mM 55 19 351 18

678_1 7.5 mM 41 11 257 1

656_1 7.5 mM 46 3 140 19

657_1 7.5 mM 35 7 218 27

658_1 7.5 mM 38 12 253 43

659_1 7.5 mM 39 7 274 6

660_1 7.5 mM 38 8 275 29

661_1 7.5 mM 43 13 246 21

662_1 7.5 mM 27 10 290 5

663_1 7.5 mM 28 0 287 23

664_1 7.5 mM 27 2 288 14

665_1 7.5 mM 37 9 321 47

666_1 7.5 mM 54 1 259 10

667_1 7.5 mM 47 8 236 2

647_1 7.5 mM 19 3 300 25

648_1 7.5 mM 22 7 320 3

649_1 7.5 mM 34 8 326 2

650_1 7.5 mM 44 4 292 7

651_1 7.5 mM 36 5 254 9

652_1 7.5 mM 21 2 314 18

653_1 7.5 mM 24 5 299 41

654_1 7.5 mM 31 2 344 41

655_1 7.5 mM 60 9 301 3

668_1 7.5 mM 21 3 297 11

669_1 7.5 mM 24 5 296 27

670_1 7.5 mM 30 3 274 55

671_1 7.5 mM 27 6 263 35

672_1 7.5 mM 27 6 280 50

673_1 7.5 mM 33 2 290 19
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Hs00166580_m1 amplifying a 94 bp sequence in position 838 of refseq ID NM_000462.3 were used.
[0325] Each plate include PBS controls (instead on a non-targeting oligonucleotide) and the positive control oligonu-
cleotides CMP ID NO: 186_1 and 39_1 identified in previous screens were included. The additional control oligonucle-
otides described in the materials and method section were not included. Oligonucleotide test concentrations were from
31.6 mM to 1 nM using a 10 point half-log dilution. All oligonucleotides were tested in 5 independent experiments in 5
different weeks. In the data QC process some plates were removed from the analysis if these were obvious outliers e.g.
no PCR product detected. After this filtration there is a minimum of three independent experiments behind each the
reported valuess.
[0326] The EC50 (UBE3A mRNA re-expression) and IC50 (reduction of the SNHG14 transcript in the region down-
stream of SNORD109B, also termed UBE3A suppressor or UBE3A-SUP in the data table) were determined after curve
fitting using a 4 parameter sigmoidal dose-response model. Fitting was executed using the fit engine available inside
the Biobook software by IDBS (XLfit). From the curve-fitting the maximum obtainable up-regulation of UBE3A (UBE3A
Max Up) and the maximum obtainable knockdown of UBE3A-SUP (UBE3A-SUP max Kd) were determined. Both are
shown as % of control (PBS treated cells).The results are shown in table 10, values are reported as geometric means
of each biological replicate.

Table 10: Oligonucleotide EC50 and IC 50 values and maximum UBE3A upregulation and UBE3A suppressor knock 
down.

CMP ID NO EC50 ↑  
UBE3A

Sd IC50 ↓  
UBE3A-

SUP

Sd UBE3A 
Max Kd

Sd UBE3A-SUP max 
Kd

Sd

586_9 0,02 0,02 0,01 0,00 329,4 25,5 33,5 3,8

585_1 0,03 0,01 0,03 0,02 301,6 18,3 31,0 5,3

572_7 0,03 0,00 0,01 0,03 294,1 30,4 31,3 3,5

591_1 0,03 0,02 0,01 0,00 387,3 46,0 41,4 2,8

585_8 0,04 0,02 0,02 0,01 312,3 23,1 35,2 3,3

626_7 0,04 0,02 0,02 0,00 362,5 44,6 38,7 3,3

621_2 0,04 0,03 0,02 0,01 264,5 19,6 24,7 3,9

624_3 0,04 0,03 0,04 0,03 288,1 19,2 29,7 5,2

169_52 0,04 0,04 0,02 0,01 303,4 23,1 27,3 1,8

624_5 0,04 0,07 0,01 0,01 249,2 16,3 16,4 1,4

586_5 0,04 0,01 0,01 0,00 364,4 43,9 30,4 3,3

626_8 0,04 0,03 0,01 0,01 338,7 24,0 39,1 2,6

169_50 0,05 0,02 0,02 0,02 280,3 23,0 28,3 2,4

572_6 0,05 0,01 0,01 0,02 298,5 22,4 36,3 4,0

639_5 0,05 0,03 0,01 0,00 327,7 22,0 38,2 3,6

592_2 0,05 0,03 0,02 0,05 364,9 27,1 36,4 3,6

586_8 0,05 0,03 0,02 0,01 366,6 35,1 38,0 3,9

625_6 0,06 0,03 0,01 0,00 335,5 34,7 32,5 1,9

644_3 0,06 0,04 0,01 0,02 298,5 22,0 25,3 1,6

586_4 0,06 0,03 0,01 0,01 354,3 31,5 33,0 2,3

642_12 0,06 0,05 0,02 0,01 289,2 14,8 24,7 3,0

572_5 0,07 0,09 0,02 0,00 312,7 25,9 31,5 3,0

592_4 0,07 0,06 0,03 0,01 341,1 31,9 35,7 1,8

622_3 0,07 0,04 0,02 0,01 300,9 21,0 27,6 3,6

622_5 0,07 0,01 0,02 0,01 306,2 13,5 24,4 4,0
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(continued)

CMP ID NO EC50 ↑  
UBE3A

Sd IC50 ↓  
UBE3A-

SUP

Sd UBE3A 
Max Kd

Sd UBE3A-SUP max 
Kd

Sd

616_4 0,07 0,04 0,03 0,02 293,8 17,9 29,1 5,0

304_6 0,08 0,08 0,02 0,00 318,1 39,2 43,8 3,9

638_8 0,08 0,01 0,01 0,01 354,8 30,6 42,4 4,1

622_4 0,08 0,07 0,02 0,01 330,3 24,8 29,5 2,4

642_13 0,08 0,07 0,04 0,03 268,4 21,0 26,8 2,5

573_8 0,08 0,01 0,04 0,02 320,1 34,4 34,3 3,4

241_9 0,09 0,04 0,04 0,03 352,6 26,4 34,1 2,3

304_10 0,09 0,07 0,03 0,01 289,5 19,9 28,3 2,8

636_8 0,10 0,08 0,03 0,04 330,8 34,1 53,9 13,4

598_4 0,11 0,06 0,03 0,04 295,0 15,1 41,3 2,2

586_6 0,11 0,10 0,02 0,02 316,2 21,2 23,8 3,5

621_1 0,11 0,21 0,02 0,01 311,9 19,2 27,5 5,2

331_1 0,12 0,02 0,03 0,02 293,6 49,0 25,1 5,4

626_9 0,13 0,12 0,02 0,03 302,2 32,6 34,4 2,2

169_56 0,14 0,18 0,02 0,01 356,5 22,3 26,8 2,2

631_6 0,14 0,30 0,04 0,00 292,9 25,1 33,5 4,9

186_1 0,16 0,02 0,04 0,05 371,7 70,1 32,5 5,5

611_7 0,16 0,15 0,02 0,01 369,2 29,3 37,2 3,9

165_1 0,17 0,02 0,07 0,12 266,3 NA 26,7 NA

646_16 0,18 0,15 0,03 0,02 306,0 9,0 30,6 2,9

640_4 0,20 0,10 0,02 0,01 328,4 31,0 40,4 7,0

631_1 0,22 0,07 0,07 0,02 324,6 1,6 47,5 8,1

590_13 0,23 0,59 0,02 0,02 353,4 22,3 31,8 2,2

172_1 0,24 0,10 0,11 0,14 254,2 NA 34,2 NA

35_2 0,26 0,02 0,06 0,09 257,9 NA 22,3 NA

425_5 0,26 0,14 0,08 0,08 317,3 33,9 32,9 2,4

359_1 0,27 0,03 0,03 0,08 260,5 NA 31,3 NA

209_1 0,28 0,08 0,03 0,03 339,9 30,6 48,2 11,6

123_1 0,28 0,13 0,26 0,08 235,9 NA 51,8 NA

361_1 0,29 0,10 0,06 0,02 331,9 17,2 30,7 6,3

602_1 0,31 0,33 0,15 0,20 340,3 21,7 42,2 5,0

NA 0,44 0,12 0,15 0,18 251,3 NA 24,6 NA

287_1 0,45 0,09 0,04 0,02 318,1 45,2 28,8 9,3

303_1 0,46 0,05 0,09 0,15 259,9 NA 30,9 NA

379_1 0,47 0,02 0,08 0,16 247,2 NA 22,5 NA

405_1 0,48 0,42 0,04 0,01 323,0 56,2 32,5 11,9
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(continued)

CMP ID NO EC50 ↑  
UBE3A

Sd IC50 ↓  
UBE3A-

SUP

Sd UBE3A 
Max Kd

Sd UBE3A-SUP max 
Kd

Sd

39_1 0,51 0,20 0,06 0,06 341,2 30,3 40,4 4,7

206_1 0,52 0,07 0,14 0,31 262,9 NA 30,5 NA

155_1 0,53 0,10 NA 0,53 260,8 NA 26,7 NA

362_1 0,57 0,25 0,09 0,02 328,1 57,3 27,4 8,6

178_1 0,58 0,35 0,11 0,04 334,3 50,8 26,6 8,0

48_1 0,59 0,02 0,07 0,56 262,7 NA 27,2 NA

200_1 0,62 0,51 0,15 0,06 331,0 54,3 33,1 6,2

361_5 0,67 0,18 0,07 0,00 307,1 22,9 32,1 4,5

597_4 0,67 0,51 0,10 0,06 325,3 17,3 35,3 2,7

85_1 0,68 0,06 0,28 0,41 255,5 NA 35,1 NA

278_1 0,69 0,67 0,08 0,09 313,8 33,4 27,2 4,6

271_1 0,69 0,00 0,03 0,65 247,3 NA 24,0 NA

403_1 0,77 0,57 0,11 0,09 296,4 55,0 28,8 7,0

204_1 0,78 0,59 0,05 0,05 316,1 35,5 36,3 7,9

116_1 0,91 0,05 0,09 0,43 240,6 NA 31,6 NA

124_1 0,92 0,29 0,55 0,94 190,0 NA 43,9 NA

237_8 0,93 0,66 0,05 0,03 376,2 32,8 33,6 3,7

378_1 0,95 0,64 0,13 0,09 317,7 30,1 48,5 6,1

126_2 0,95 0,05 0,12 0,70 219,7 NA 45,0 NA

373_1 1,03 0,63 0,13 0,08 321,7 38,6 27,5 4,8

641_5 1,16 1,36 0,07 0,06 335,1 28,9 26,6 5,1

207_1 1,18 0,58 0,18 0,06 318,5 42,9 44,0 7,2

19_1 1,50 0,19 0,24 1,07 261,7 NA 28,4 NA

175_1 1,51 0,42 0,17 0,11 333,5 23,8 29,2 5,2

304_1 1,55 0,09 0,08 0,11 297,8 26,2 32,5 5,7

399_1 1,86 2,50 0,44 0,26 340,1 52,2 39,6 4,3

38_1 2,12 0,10 0,34 0,43 257,3 NA 45,1 NA

222_1 2,29 0,75 0,28 0,12 298,2 34,9 26,8 5,6

187_1 2,30 1,39 1,00 0,91 315,3 38,4 28,6 6,2

272_1 2,32 1,39 0,24 0,16 330,4 41,2 37,1 6,1

18_1 2,42 0,21 0,24 2,00 271,0 NA 29,3 NA

118_1 2,78 0,30 0,31 0,07 205,4 NA 40,4 NA

35_1 2,93 4,94 3,61 1,52 258,4 NA 48,2 NA

233_1 3,14 1,68 0,35 0,16 330,3 20,1 29,3 5,2

220_1 3,47 0,99 1,02 0,48 315,5 27,4 29,6 7,6

33_1 3,97 0,41 1,07 NA 265,7 NA 32,2 NA



EP 4 220 360 B9

244

5

10

15

20

25

30

35

40

45

50

55

Claims

1. An antisense oligonucleotide for use in the treatment or prevention of Angelman syndrome in a subject, wherein
the antisense oligonucleotide comprises a contiguous nucleotide sequence of 10 to 30 nucleotides in length with
100% complementarity to position 25278410 to 25419462 on human chromosome 15 (SEQ ID NO:1), wherein the
antisense oligonucleotide is capable of inducing human paternal UBE3A expression.

2. A conjugate for use in the treatment or prevention of Angelman syndrome in a subject, the conjugate comprising
an antisense oligonucleotide and at least one conjugate moiety covalently attached to the oligonucleotide, wherein
the antisense oligonucleotide comprises a contiguous nucleotide sequence of 10 to 30 nucleotides in length with
100% complementarity to position 25278410 to 25419462 on human chromosome 15 (SEQ ID NO:1), wherein the
antisense oligonucleotide is capable of inducing human paternal UBE3A expression.

3. A pharmaceutical composition for use in the treatment or prevention of Angelman syndrome in a subject, the phar-
maceutical composition comprising

(a) an antisense oligonucleotide comprising a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with 100% complementarity to position 25278410 to 25419462 on human chromosome 15 (SEQ ID NO:1),
wherein the antisense oligonucleotide is capable of inducing human paternal UBE3A expression; or
(b) a conjugate comprising the antisense oligonucleotide of (a) and at least one conjugate moiety covalently
attached to the oligonucleotide;

and a pharmaceutically acceptable diluent, solvent, carrier, salt and/or adjuvant.

4. An in vitro method for inducing UBE3A expression in a target cell where expression of paternal UBE3A is suppressed,
said method comprising administering in an effective amount to said cell

(a) an antisense oligonucleotide comprising a contiguous nucleotide sequence of 10 to 30 nucleotides in length
with 100% complementarity to position 25278410 to 25419462 on human chromosome 15 (SEQ ID NO:1),
wherein the antisense oligonucleotide is capable of inducing human paternal UBE3A expression; or
(b) a conjugate comprising the antisense oligonucleotide of (a) and at least one conjugate moiety covalently
attached to the oligonucleotide; or

(continued)

CMP ID NO EC50 ↑  
UBE3A

Sd IC50 ↓  
UBE3A-

SUP

Sd UBE3A 
Max Kd

Sd UBE3A-SUP max 
Kd

Sd

109_1 4,06 1,45 1,33 0,67 231,7 44,7 39,6 3,9

40_1 4,17 0,05 0,12 3,74 263,6 NA 38,3 NA

115_1 4,98 0,15 0,25 NA 184,2 NA 47,0 NA

161_1 6,55 3,20 1,25 1,24 294,0 24,8 32,1 7,4

105_4 6,61 1,62 1,38 4,20 NA NA 50,6 NA

19_2 6,66 1,17 3,17 1,52 201,7 NA 57,7 NA

104_1 7,75 6,77 1,67 1,05 267,9 25,5 42,5 4,1

18_2 20,00 1,67 3,50 NA 245,9 NA 46,4 NA

108_1 20,00 0,61 1,27 NA 219,6 NA 51,2 NA

129_2 20,00 0,08 1,10 NA 165,8 NA 56,5 NA

141_1 20,00 0,03 0,15 NA 159,0 NA 64,1 NA

142_1 20,00 1,04 1,12 NA 133,1 NA 57,6 NA

145_1 20,00 1,30 1,81 NA 139,0 NA 56,9 NA
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(c) a pharmaceutical composition comprising the antisense oligonucleotide of (a) or the conjugate of (b), and
a pharmaceutically acceptable diluent, solvent, carrier, salt and/or adjuvant.

5. The oligonucleotide for use of claim 1, the conjugate for use of claim 2, the pharmaceutical composition for use of
claim 3, or the method of claim 4, wherein the contiguous nucleotide sequence is complementary to a region of the
target nucleic acid of SEQ ID NO: 1.

6. The oligonucleotide for use of claim 1 or claim 5, the conjugate for use of claim 2 or claim 5, the pharmaceutical
composition for use of claim 3 or claim 5, or the method of claim 4 or claim 5, wherein the contiguous nucleotide
sequence is 100% complementary to a region of the target nucleic acid of position 1 to 55318 of SEQ ID NO: 1.

7. The oligonucleotide for use of any one of claims 1, 5 and 6, the conjugate for use of any one of claims 2, 5 and 6,
the pharmaceutical composition for use of any one of claims 3, 5 and 6, or the method of any one of claims 4 to 6,
wherein the contiguous nucleotide sequence is complementary to a sub-sequence of the target nucleic acid, wherein
the sub-sequence is selected from the group consisting of the regions indicated in table 1 or 2.

8. The oligonucleotide for use of any one of claims 1 and 5 to 7, the conjugate for use of any one of claims 2 and 5 to
7, the pharmaceutical composition for use of any one of claims 3 and 5 to 7, or the method of any one of claims 4
to 7, wherein the oligonucleotide comprises or consists of either 17 to 22 nucleotides in length or 15 to 20 nucleotides
in length.

9. The oligonucleotide for use of any one of claims 1 and 5 to 8, the conjugate for use of any one of claims 2 and 5 to
8, the pharmaceutical composition for use of any one of claims 3 and 5 to 8, or the method of any one of claims 4
to 8, wherein the oligonucleotide consists of 20 nucleotides in length.

10. The oligonucleotide for use of any one of claims 1 and 5 to 9, the conjugate for use of any one of claims 2 and 5 to
9, the pharmaceutical composition for use of any one of claims 3 and 5 to 9, or the method of any one of claims 4
to 9, wherein the oligonucleotide comprises one or more modified nucleosides.

11. The oligonucleotide for use of any one of claims 1 and 5 to 10, the conjugate for use of any one of claims 2 and 5
to 10, the pharmaceutical composition for use of any one of claims 3 and 5 to 10, or the method of any one of claims
4 to 10, wherein 5-methyl cytosine is used in place of cytosine in the oligonucleotide.

12. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of claim
10 or claim 11, wherein the one or more modified nucleosides is a 2’ sugar modified nucleoside.

13. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of claim
12, wherein the one or more 2’ sugar modified nucleoside is independently selected from the group consisting of
2’-O-alkyl-RNA, 2’-O-methyl-RNA, 2’-alkoxy-RNA, 2’-O-methoxyethyl-RNA, 2’-amino-DNA, 2’-fluoro-DNA, arabino
nucleic acid (ANA), 2’-fluoro-ANA and LNA nucleosides.

14. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of any
one of claims 10 to 13, wherein the one or more modified nucleoside is a 2’-O-methoxyethyl-RNA nucleoside.

15. The oligonucleotide for use of any one of claims 1 and 5 to 14, the conjugate for use of any one of claims 2 and 5
to 14, the pharmaceutical composition for use of any one of claims 3 and 5 to 14, or the method of any one of claims
4 to 14, wherein the oligonucleotide comprises at least one modified internucleoside linkage.

16. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of claim
15, wherein the modified internucleoside linkage is a phosphorothioate internucleoside linkage.

17. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of claim
16, wherein at least 60% of the internucleoside linkages in the oligonucleotide are phosphorothioate internucleoside
linkages.

18. The oligonucleotide for use of any one of claims 1 and 5 to 17, the conjugate for use of any one of claims 2 and 5
to 17, the pharmaceutical composition for use of any one of claims 3 and 5 to 17, or the method of any one of claims
4 to 17, wherein the oligonucleotide is capable of recruiting RNase H.
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19. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of claim
18, wherein the oligonucleotide is a gapmer.

20. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of claim
18 or claim 19, wherein the oligonucleotide is a gapmer of formula 5’-F-G-F’-3’, where region F and F’ independently
comprise 1 to 7 modified nucleosides and G is a region between 6 and 16 nucleosides which are capable of recruiting
RNaseH.

21. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of claim
20, wherein the modified nucleosides are 2’ sugar modified nucleosides independently selected from the group
consisting of 2’-O-alkyl-RNA, 2’-O-methyl-RNA, 2’-alkoxy-RNA, 2’-O-methoxyethyl-RNA, 2’-amino-DNA, 2’-fluoro-
DNA, arabino nucleic acid (ANA), 2’-fluoro-ANA and LNA nucleosides.

22. The oligonucleotide for use of any one of claims 1 and 5 to 21, the conjugate for use of any one of claims 2 and 5
to 21, the pharmaceutical composition for use of any one of claims 3 and 5 to 21, or the method of any one of claims
4 to 21, wherein the oligonucleotide is a gapmer of the formula F-G-F’ wherein each of regions F and F’ independently
consists of 2, 3, 4 or 5 modified nucleoside units and region G consists of 9, 10, 11, 12, 13, 14 or 15 nucleoside units.

23. The oligonucleotide for use of any one of claims 1 and 5 to 20, the conjugate for use of any one of claims 2 and 5
to 22, the pharmaceutical composition for use of any one of claims 3 and 5 to 22, or the method of any one of claims
4 to 22, wherein the oligonucleotide is a gapmer of the formula F-G-F’ wherein each of regions F and F’ independently
consists of 2, 3, 4 or 5 2’-O-methoxyethyl-ribose sugar (2’-MOE) units, and region G consists of 9, 10, 11, 12, 13,
14 or 15 DNA units.

24. The oligonucleotide for use, the conjugate for use, the pharmaceutical composition for use, or the method of any
one of claims 20 to 23, wherein each of regions F and F’ independently consists of 5 2’-O-methoxyethyl-ribose sugar
(2’-MOE) nucleoside units and region G consists of 10 DNA nucleoside units.

25. An antisense oligonucleotide capable of inducing human paternal UBE3A expression for use in the treatment or
prevention of Angelman syndrome in a subject, wherein said antisense oligonucleotide comprises a contiguous
nucleotide sequence that is 100% complementary to a region of the target nucleic acid of position 1 to 55318 of
SEQ ID NO: 1, wherein the oligonucleotide is either 15 to 20 nucleotides in length or 17 to 22 nucleotides in length,
wherein the oligonucleotide comprises one or more modified nucleosides, wherein the one or more modified nucl-
eosides is a 2’ sugar modified nucleoside, wherein the one or more 2’ sugar modified nucleoside is independently
selected from the group consisting of 2’-O-alkyl-RNA, 2’-O-methyl-RNA, 2’-alkoxy-RNA, 2’-O-methoxyethyl-RNA,
2’-amino-DNA, 2’-fluoro-DNA, arabino nucleic acid (ANA), 2’-fluoro-ANA and LNA nucleosides, wherein the oligo-
nucleotide comprises at least one modified internucleoside linkage, wherein said modified internucleoside linkage
is a phosphorothioate linkage, wherein the oligonucleotide is a gapmer of the formula F-G-F’ wherein each of regions
F and F’ independently consists of 2, 3, 4 or 5 modified nucleoside units and region G consists of 9, 10, 11, 12, 13,
14 or 15 nucleoside units.

26. A conjugate for use in the treatment or prevention of Angelman syndrome in a subject, the conjugate comprising
an antisense oligonucleotide and at least one conjugate moiety covalently attached to the oligonucleotide, wherein
the antisense oligonucleotide comprises a contiguous nucleotide sequence that is 100% complementary to a region
of the target nucleic acid of position 1 to 55318 of SEQ ID NO: 1, wherein the oligonucleotide is either 15 to 20
nucleotides in length or 17 to 22 nucleotides in length, wherein the oligonucleotide comprises one or more modified
nucleosides, wherein the one or more modified nucleosides is a 2’ sugar modified nucleoside, wherein the one or
more 2’ sugar modified nucleoside is independently selected from the group consisting of 2’-O-alkyl-RNA, 2’-O-
methyl-RNA, 2’-alkoxy-RNA, 2’-O-methoxyethyl-RNA, 2’-amino-DNA, 2’-fluoro-DNA, arabino nucleic acid (ANA),
2’-fluoro-ANA and LNA nucleosides, wherein the oligonucleotide comprises at least one modified internucleoside
linkage, wherein said modified internucleoside linkage is a phosphorothioate linkage, wherein the oligonucleotide
is a gapmer of the formula F-G-F’ wherein each of regions F and F’ independently consists of 2, 3, 4 or 5 modified
nucleoside units and region G consists of 9, 10, 11, 12, 13, 14 or 15 nucleoside units.

27. A pharmaceutical composition in the treatment or prevention of Angelman syndrome in a subject, the pharmaceutical
composition comprising

(i) an antisense oligonucleotide comprising a contiguous nucleotide sequence that is 100% complementary to
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a region of the target nucleic acid of position 1 to 55318 of SEQ ID NO: 1, wherein the oligonucleotide is either
15 to 20 nucleotides in length or 17 to 22 nucleotides in length, wherein the oligonucleotide comprises one or
more modified nucleosides, wherein the one or more modified nucleosides is a 2’ sugar modified nucleoside,
wherein the one or more 2’ sugar modified nucleoside is independently selected from the group consisting of
2’-O-alkyl-RNA, 2’-O-methyl-RNA, 2’-alkoxy-RNA, 2’-O-methoxyethyl-RNA, 2’-amino-DNA, 2’-fluoro-DNA, ara-
bino nucleic acid (ANA), 2’-fluoro-ANA and LNA nucleosides, wherein the oligonucleotide comprises at least
one modified internucleoside linkage, wherein said modified internucleoside linkage is a phosphorothioate link-
age, wherein the oligonucleotide is a gapmer of the formula F-G-F’ wherein each of regions F and F’ independently
consists of 2, 3, 4 or 5 modified nucleoside units and region G consists of 9, 10, 11, 12, 13, 14 or 15 nucleoside
units; or
(ii) a conjugate comprising the antisense oligonucleotide of (i) and at least one conjugate moiety covalently
attached to the oligonucleotide;

and a pharmaceutically acceptable diluent, solvent, carrier, salt and/or adjuvant.

28. An in vitro method for inducing UBE3A expression in a target cell where expression of paternal UBE3A is suppressed,
said method comprising administering in an effective amount to said cell

(i) an antisense oligonucleotide comprising a contiguous nucleotide sequence that is 100% complementary to
a region of the target nucleic acid of position 1 to 55318 of SEQ ID NO: 1, wherein the oligonucleotide is either
15 to 20 nucleotides in length or 17 to 22 nucleotides in length, wherein the oligonucleotide comprises one or
more modified nucleosides, wherein the one or more modified nucleosides is a 2’ sugar modified nucleoside,
wherein the one or more 2’ sugar modified nucleoside is independently selected from the group consisting of
2’-O-alkyl-RNA, 2’-O-methyl-RNA, 2’-alkoxy-RNA, 2’-O-methoxyethyl-RNA, 2’-amino-DNA, 2’-fluoro-DNA, ara-
bino nucleic acid (ANA), 2’-fluoro-ANA and LNA nucleosides, wherein the oligonucleotide comprises at least
one modified internucleoside linkage, wherein said modified internucleoside linkage is a phosphorothioate link-
age, wherein the oligonucleotide is a gapmer of the formula F-G-F’ wherein each of regions F and F’ independently
consists of 2, 3, 4 or 5 modified nucleoside units and region G consists of 9, 10, 11, 12, 13, 14 or 15 nucleoside
units; or
(ii) a conjugate comprising the antisense oligonucleotide of (i) and at least one conjugate moiety covalently
attached to the oligonucleotide; or
(iii) a pharmaceutical composition comprising the antisense oligonucleotide of (i) or the conjugate of (ii), and a
pharmaceutically acceptable diluent, solvent, carrier, salt and/or adjuvant.

29. The method according to any one of claims 4 to 24 and 28, wherein the expression of UBE3A is increased by at
least 40% compared to a control.

30. The method according to any one of claims 4 to 24, 28 and 29, wherein the level of the SNHG14 transcript downstream
of SNORD109B is reduced by at least 30% compared to a control.

31. The method according to any one of claims 4 to 24 and 28 to 30, wherein the target cell is a neuronal cell.

32. The method according to any one of claims 4 to 24 and 28 to 31, wherein the expression of SNORD115 is not
significantly affected compared to a control.

Patentansprüche

1. Antisense-Oligonukleotid zur Verwendung bei der Behandlung oder Prävention des Angelman-Syndroms in einem
Subjekt, wobei das Antisense-Oligonukleotid eine zusammenhängende Nukleotidsequenz mit einer Länge von 10
bis 30 Nukleotiden mit 100%iger Komplementarität zur Position 25278410 bis 25419462 auf dem menschlichen
Chromosom 15 (SEQ ID NO:1) umfasst,
wobei das Antisense-Oligonukleotid in der Lage ist, die menschliche paternale UBE3A-Expression zu induzieren.

2. Konjugat zur Verwendung bei der Behandlung oder Prävention des Angelman-Syndroms in einem Subjekt, wobei
das Konjugat ein Antisense-Oligonukleotid und mindestens eine kovalent an das Oligonukleotid gebundene Kon-
jugateinheit umfasst, wobei das Antisense-Oligonukleotid eine zusammenhängende Nukleotidsequenz mit einer
Länge von 10 bis 30 Nukleotiden mit 100%iger Komplementarität zur Position 25278410 bis 25419462 auf dem
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menschlichen Chromosom 15 (SEQ ID NO:1) umfasst, wobei das Antisense-Oligonukleotid in der Lage ist, die
menschliche paternale UBE3A-Expression zu induzieren.

3. Pharmazeutische Zusammensetzung zur Verwendung bei der Behandlung oder Prävention des Angelman-Synd-
roms bei einem Subjekt, wobei die pharmazeutische Zusammensetzung umfasst

(a) ein Antisense-Oligonukleotid, umfassend eine zusammenhängende Nukleotidsequenz von 10 bis 30 Nuk-
leotiden Länge mit 100%iger Komplementarität zur Position 25278410 bis 25419462 auf dem menschlichen
Chromosom 15 (SEQ ID NO:1),
wobei das Antisense-Oligonukleotid in der Lage ist, die menschliche paternale UBE3A-Expression zu induzieren;
oder
(b) ein Konjugat, umfassend das Antisense-Oligonukleotid von (a) und mindestens eine konjugierte Einheit, die
kovalent an das Oligonukleotid gebunden ist;
und ein pharmazeutisch akzeptables Verdünnungsmittel, Lösungsmittel, einen Träger, ein Salz und/oder ein
Adjuvans.

4. In-vitro-Verfahren zur Induktion der UBE3A-Expression in einer Zielzelle, in der die Expression von paternaler
UBE3A unterdrückt ist, wobei das Verfahren die Verabreichung einer wirksamen Menge an die Zelle umfasst von

(a) ein Antisense-Oligonukleotid, umfassend eine zusammenhängende Nukleotidsequenz von 10 bis 30 Nuk-
leotiden Länge mit 100%iger Komplementarität zur Position 25278410 bis 25419462 auf dem menschlichen
Chromosom 15 (SEQ ID NO:1),
wobei das Antisense-Oligonukleotid in der Lage ist, die menschliche paternale UBE3A-Expression zu induzieren;
oder
(b) einem Konjugat, umfassend das Antisense-Oligonukleotid von (a) und mindestens eine konjugierte Einheit,
die kovalent an das Oligonukleotid gebunden ist; oder
(c) einer pharmazeutischen Zusammensetzung, umfassend das Antisense-Oligonukleotid von (a) oder das
Konjugat von (b) und ein pharmazeutisch akzeptables Verdünnungsmittel, Lösungsmittel, einen Träger, ein
Salz und/oder ein Adjuvans.

5. Oligonukleotid zur Verwendung nach Anspruch 1, das Konjugat zur Verwendung nach Anspruch 2, die pharmazeu-
tische Zusammensetzung zur Verwendung nach Anspruch 3 oder das Verfahren nach Anspruch 4, wobei die zu-
sammenhängende Nukleotidsequenz komplementär zu einer Region der Ziel-Nukleinsäure von SEQ ID NO: 1.

6. Oligonukleotid zur Verwendung nach Anspruch 1 oder Anspruch 5, Konjugat zur Verwendung nach Anspruch 2
oder Anspruch 5, pharmazeutische Zusammensetzung zur Verwendung nach Anspruch 3 oder Anspruch 5 oder
Verfahren nach Anspruch 4 oder Anspruch 5, wobei die zusammenhängende Nukleotidsequenz zu 100 % komple-
mentär zu einer Region der Ziel-Nukleinsäure der Position 1 bis 55318 von SEQ ID NO: 1.

7. Oligonukleotid zur Verwendung nach einem der Ansprüche 1, 5 und 6, Konjugat zur Verwendung nach einem der
Ansprüche 2, 5 und 6, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche 3, 5 und
6 oder Verfahren nach einem der Ansprüche 4 bis 6, wobei die zusammenhängende Nukleotidsequenz komple-
mentär zu einer Untersequenz der Zielnukleinsäure ist, wobei die Untersequenz aus der Gruppe ausgewählt ist,
bestehend aus den in Tabelle 1 oder 2 angegebenen Regionen.

8. Oligonukleotid zur Verwendung nach einem der Ansprüche 1 und 5 bis 7, Konjugat zur Verwendung nach einem
der Ansprüche 2 und 5 bis 7, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche 3
und 5 bis 7 oder Verfahren nach einem der Ansprüche 4 bis 7, wobei das Oligonukleotid in der Länge entweder 17
bis 22 Nukleotide oder 15 bis 20 Nukleotide umfasst oder daraus besteht.

9. Oligonukleotid zur Verwendung nach einem der Ansprüche 1 und 5 bis 8, Konjugat zur Verwendung nach einem
der Ansprüche 2 und 5 bis 8, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche 3
und 5 bis 8 oder Verfahren nach einem der Ansprüche 4 bis 8, wobei das Oligonukleotid in der Länge aus 20
Nukleotiden besteht.

10. Oligonukleotid zur Verwendung nach einem der Ansprüche 1 und 5 bis 9, Konjugat zur Verwendung nach einem
der Ansprüche 2 und 5 bis 9, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche 3
und 5 bis 9 oder Verfahren nach einem der Ansprüche 4 bis 9, wobei das Oligonukleotid ein oder mehrere modifizierte
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Nukleoside umfasst.

11. Oligonukleotid zur Verwendung nach einem der Ansprüche 1 und 5 bis 10, Konjugat zur Verwendung nach einem
der Ansprüche 2 und 5 bis 10, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche
3 und 5 bis 10 oder Verfahren nach einem der Ansprüche 4 bis 10, wobei 5-Methylcytosin anstelle von Cytosin in
dem Oligonukleotid verwendet wird.

12. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach Anspruch 10 oder Anspruch 11, wobei das eine oder die mehreren modifizierten Nukleoside
ein 2’-Zucker-modifiziertes Nukleosid sind.

13. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach Anspruch 12, wobei das eine oder mehrere 2’-Zucker-modifizierte Nukleosid unabhängig aus
der Gruppe ausgewählt sind, bestehend aus 2’-O-Alkyl-RNA, 2’-O-Methyl-RNA, 2’-Alkoxy-RNA, 2’-O-Methoxyethyl-
RNA, 2’-Amino-DNA, 2’-Fluor-DNA, Arabino-Nucleinsäure (ANA), 2’-Fluor-ANA und LNA-Nucleosiden.

14. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach einem der Ansprüche 10 bis 13, wobei das eine oder die mehreren modifizierten Nukleoside
ein 2’-O-Methoxyethyl-RNA-Nukleosid sind.

15. Oligonukleotid zur Verwendung nach einem der Ansprüche 1 und 5 bis 14, Konjugat zur Verwendung nach einem
der Ansprüche 2 und 5 bis 14, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche
3 und 5 bis 14 oder Verfahren nach einem der Ansprüche 4 bis 14, wobei das Oligonukleotid mindestens eine
modifizierte Internukleosid-Bindung umfasst.

16. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach Anspruch 15, wobei die modifizierte Internukleosid-Bindung eine Phosphorothioat-Internukle-
osid-Bindung ist.

17. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach Anspruch 16, wobei mindestens 60 % der Internukleosidbindungen in dem Oligonukleotid
Phosphorothioat-Internukleosidbindungen sind.

18. Oligonukleotid zur Verwendung nach einem der Ansprüche 1 und 5 bis 17, Konjugat zur Verwendung nach einem
der Ansprüche 2 und 5 bis 17, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche
3 und 5 bis 17 oder Verfahren nach einem der Ansprüche 4 bis 17, wobei das Oligonukleotid in der Lage ist, RNase
H zu rekrutieren.

19. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach Anspruch 18, wobei das Oligonukleotid ein Gapmer ist.

20. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach Anspruch 18 oder Anspruch 19, wobei das Oligonukleotid ein Gapmer der Formel 5’-F-G-F’-
3’ ist, wobei die Regionen F und F’ unabhängig voneinander 1 bis 7 modifizierte Nukleoside umfassen und G eine
Region zwischen 6 und 16 Nukleosiden ist, die in der Lage sind, RNaseH zu rekrutieren.

21. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach Anspruch 20, wobei die modifizierten Nukleoside 2’-Zucker-modifizierte Nukleoside sind, die
unabhängig voneinander aus der Gruppe ausgewählt sind, bestehend aus 2’-O-Alkyl-RNA, 2’-O-Methyl-RNA, 2’-
Alkoxy-RNA, 2’-O-Methoxyethyl-RNA, 2’-Amino-DNA, 2’-Fluor-DNA, Arabino-Nukleinsäure (ANA), 2’-Fluor-ANA
und LNA-Nukleosiden.

22. Oligonukleotid zur Verwendung nach einem der Ansprüche 1 und 5 bis 21, Konjugat zur Verwendung nach einem
der Ansprüche 2 und 5 bis 21, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche
3 und 5 bis 21 oder Verfahren nach einem der Ansprüche 4 bis 21, wobei das Oligonukleotid ein Gapmer der Formel
F-G-F’ ist, wobei jede der Regionen F und F’ unabhängig voneinander aus 2, 3, 4 oder 5 modifizierten Nukleosidein-
heiten besteht und die Region G aus 9, 10, 11, 12, 13, 14 oder 15 Nukleosideinheiten besteht.
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23. Oligonukleotid zur Verwendung nach einem der Ansprüche 1 und 5 bis 20, Konjugat zur Verwendung nach einem
der Ansprüche 2 und 5 bis 22, pharmazeutische Zusammensetzung zur Verwendung nach einem der Ansprüche
3 und 5 bis 22 oder Verfahren nach einem der Ansprüche 4 bis 22, wobei das Oligonukleotid ein Gapmer der Formel
F-G-F’ ist, wobei jede der Regionen F und F’ unabhängig voneinander aus 2, 3, 4 oder 5 2’-O-Methoxyethyl-
RiboseZucker (2’-MOE)-Einheiten besteht, und die Region G aus 9, 10, 11, 12, 13, 14 oder 15 DNA-Einheiten besteht.

24. Oligonukleotid zur Verwendung, Konjugat zur Verwendung, pharmazeutische Zusammensetzung zur Verwendung
oder Verfahren nach einem der Ansprüche 20 bis 23, wobei jede der Regionen F und F’ unabhängig voneinander
aus 5 2’-O-Methoxyethyl-Ribosezucker (2’-MOE)-Nukleosideinheiten besteht und die Region G aus 10 DNA-Nuk-
leosideinheiten besteht.

25. Antisense-Oligonukleotid, das in der Lage ist, die menschliche paternale UBE3A-Expression zu induzieren, zur
Verwendung bei der Behandlung oder Prävention des Angelman-Syndroms in einem Subjekt,
wobei das Antisense-Oligonukleotid eine zusammenhängende Nukleotidsequenz umfasst, die zu 100 % komple-
mentär ist zu einer Region der Ziel-Nukleinsäure von Position 1 bis 55318 der SEQ ID NO: 1, wobei das Oligonukleotid
entweder eine Länge von 15 bis 20 Nukleotiden oder eine Länge von 17 bis 22 Nukleotiden aufweist, wobei das
Oligonukleotid ein oder mehrere modifizierte Nukleoside umfasst, wobei das eine oder die mehreren modifizierten
Nukleoside ein 2’-Zucker-modifiziertes Nukleosid ist, wobei das eine oder die mehreren 2’-Zucker-modifizierten
Nukleoside unabhängig voneinander ausgewählt sind aus der Gruppe bestehend aus 2’-O-Alkyl-RNA, 2’-O-Methyl-
RNA, 2’-Alkoxy-RNA, 2’-O-Methoxyethyl-RNA, 2’-Amino-DNA, 2’-Fluor-DNA, Arabino-Nukleinsäure (ANA), 2’-Fluor-
ANA und LNA-Nukleoside, wobei das Oligonukleotid mindestens eine modifizierte Internukleosid-Bindung umfasst,
wobei die modifizierte Internukleosid-Bindung eine Phosphorothioat-Bindung ist, wobei das Oligonukleotid ein Gap-
mer der Formel F-G-F’ ist, wobei jede der Regionen F und F’ unabhängig voneinander aus 2, 3, 4 oder 5 modifizierten
Nukleosideinheiten besteht und die Region G aus 9, 10, 11, 12, 13, 14 oder 15 Nukleosideinheiten besteht.

26. Konjugat zur Verwendung bei der Behandlung oder Prävention des Angelman-Syndroms in einem Subjekt, wobei
das Konjugat ein Antisense-Oligonukleotid und mindestens eine kovalent an das Oligonukleotid gebundene Kon-
jugateinheit umfasst, wobei das Antisense-Oligonukleotid eine zusammenhängende Nukleotidsequenz umfasst,
die zu 100 % komplementär ist zu einer Region der Zielnukleinsäure der Position 1 bis 55318 von SEQ ID NO: 1,
wobei das Oligonukleotid entweder eine Länge von 15 bis 20 Nukleotiden oder eine Länge von 17 bis 22 Nukleotiden
aufweist, wobei das Oligonukleotid ein oder mehrere modifizierte Nukleoside umfasst, wobei das eine oder die
mehreren modifizierten Nukleoside ein 2’-Zucker-modifiziertes Nukleosid ist, wobei das eine oder die mehreren 2’-
Zucker-modifizierten Nukleoside unabhängig voneinander ausgewählt sind aus der Gruppe bestehend aus 2’-O-
Alkyl-RNA, 2’-O-Methyl-RNA, 2’-Alkoxy-RNA, 2’-O-Methoxyethyl-RNA, 2’-Amino-DNA, 2’-Fluor-DNA, Arabino-Nu-
kleinsäure (ANA), 2’-Fluor-ANA und LNA-Nukleoside, wobei das Oligonukleotid mindestens eine modifizierte Inter-
nukleosid-Bindung umfasst, wobei die modifizierte Internukleosid-Bindung eine Phosphorothioat-Bindung ist, wobei
das Oligonukleotid ein Gapmer der Formel F-G-F’ ist, wobei jede der Regionen F und F’ unabhängig voneinander
aus 2, 3, 4 oder 5 modifizierten Nukleosideinheiten besteht und die Region G aus 9, 10, 11, 12, 13, 14 oder 15
Nukleosideinheiten besteht.

27. Pharmazeutische Zusammensetzung für die Behandlung oder Prävention des Angelman-Syndroms in einem Sub-
jekt, wobei die pharmazeutische Zusammensetzung umfasst (i) ein Antisense-Oligonukleotid, das eine zusammen-
hängende Nukleotidsequenz umfasst, die zu 100 % komplementär ist zu einer Region des Zielwertes der Nuklein-
säure an den Positionen 1 bis 55318 der SEQ ID NO: 1, wobei das Oligonukleotid entweder eine Länge von 15 bis
20 Nukleotiden oder eine Länge von 17 bis 22 Nukleotiden aufweist, wobei das Oligonukleotid ein oder mehrere
modifizierte Nukleoside umfasst, wobei das eine oder die mehreren modifizierten Nukleoside ein 2’-Zucker-modifi-
ziertes Nukleosid ist, wobei das eine oder die mehreren 2’-Zucker-modifizierten Nukleoside unabhängig voneinander
ausgewählt sind aus der Gruppe bestehend aus 2’-O-Alkyl-RNA, 2’-O-Methyl-RNA, 2’-Alkoxy-RNA, 2’-O-Methoxy-
ethyl-RNA, 2’-Amino-DNA, 2’-Fluor-DNA, Arabino-Nukleinsäure (ANA), 2’-Fluor-ANA und LNA-Nukleoside, wobei
das Oligonukleotid mindestens eine modifizierte Internukleosid-Bindung umfasst, wobei die modifizierte Internuk-
leosid-Bindung eine Phosphorothioat-Bindung ist, wobei das Oligonukleotid ein Gapmer der Formel F-G-F’ ist, wobei
jede der Regionen F und F’ unabhängig voneinander aus 2, 3, 4 oder 5 modifizierten Nukleosideinheiten besteht
und die Region G aus 9, 10, 11, 12, 13, 14 oder 15 Nukleosideinheiten besteht; oder (ii) ein Konjugat, umfassend
das Antisense-Oligonukleotid von (i) und mindestens eine konjugierte Einheit, die kovalent an das Oligonukleotid
gebunden ist; und ein pharmazeutisch akzeptables Verdünnungsmittel, Lösungsmittel, einen Träger, ein Salz
und/oder ein Adjuvans.

28. In-vitro-Verfahren zur Induktion der UBE3A-Expression in einer Zielzelle, in der die Expression von paternaler
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UBE3A unterdrückt ist, wobei das Verfahren die Verabreichung einer wirksamen Menge an die Zelle umfasst von

(i) ein Antisense-Oligonukleotid, das eine zusammenhängende Nukleotidsequenz umfasst, die zu 100 % kom-
plementär ist zu einer Region des Zielwertes der Nukleinsäure an den Positionen 1 bis 55318 der SEQ ID NO:
1, wobei das Oligonukleotid entweder eine Länge von 15 bis 20 Nukleotiden oder eine Länge von 17 bis 22
Nukleotiden aufweist, wobei das Oligonukleotid ein oder mehrere modifizierte Nukleoside umfasst, wobei das
eine oder die mehreren modifizierten Nukleoside ein 2’-Zucker-modifiziertes Nukleosid ist, wobei das eine oder
die mehreren 2’-Zucker-modifizierten Nukleoside unabhängig voneinander ausgewählt sind aus der Gruppe
bestehend aus 2’-O-Alkyl-RNA, 2’-O-Methyl-RNA, 2’-Alkoxy-RNA, 2’-O-Methoxyethyl-RNA, 2’-Amino-DNA, 2’-
Fluor-DNA, Arabino-Nukleinsäure (ANA), 2’-Fluor-ANA und LNA-Nukleoside, wobei das Oligonukleotid min-
destens eine modifizierte Internukleosid-Bindung umfasst, wobei die modifizierte Internukleosid-Bindung eine
Phosphorothioat-Bindung ist, wobei das Oligonukleotid ein Gapmer der Formel F-G-F’ ist, wobei jede der Re-
gionen F und F’ unabhängig voneinander aus 2, 3, 4 oder 5 modifizierten Nukleosideinheiten besteht und die
Region G aus 9, 10, 11, 12, 13, 14 oder 15 Nukleosideinheiten besteht; oder
(ii) einem Konjugat, umfassend das Antisense-Oligonukleotid von (i) und mindestens eine konjugierte Einheit,
die kovalent an das Oligonukleotid gebunden ist; oder
(iii) einer pharmazeutischen Zusammensetzung, umfassend das Antisense-Oligonukleotid von (i) oder das
Konjugat von (ii) und ein pharmazeutisch akzeptables Verdünnungsmittel, Lösungsmittel, einen Träger, ein
Salz und/oder ein Adjuvans.

29. Verfahren nach einem der Ansprüche 4 bis 24 und 28, wobei die Expression von UBE3A um mindestens 40 % im
Vergleich zu einer Kontrolle erhöht ist.

30. Verfahren nach einem der Ansprüche 4 bis 24, 28 und 29, wobei der Spiegel des SNHG14-Transkripts stromabwärts
von SNORD109B um mindestens 30 % im Vergleich zu einer Kontrolle reduziert wird.

31. Verfahren nach einem der Ansprüche 4 bis 24 und 28 bis 30, wobei die Zielzelle eine neuronale Zelle ist.

32. Verfahren nach einem der Ansprüche 4 bis 24 und 28 bis 31, wobei die Expression von SNORD115 im Vergleich
zu einer Kontrolle nicht signifikant beeinflusst wird.

Revendications

1. Oligonucléotide antisens pour une utilisation dans le traitement ou la prévention du syndrome d’Angelman chez un
sujet, dans lequel l’oligonucléotide antisens comprend une séquence nucléotidique contiguë de 10 à 30 nucléotides
de longueur avec une complémentarité de 100 % par rapport à la position 25278410 à 25419462 sur le chromosome
humain 15 (SEQ ID NO:1),
dans lequel l’oligonucléotide antisens est capable d’induire l’expression du UBE3A paternel humain.

2. Conjugué pour une utilisation dans le traitement ou la prévention du syndrome d’Angelman chez un sujet, le conjugué
comprenant un oligonucléotide antisens et au moins un groupement conjugué lié de manière covalente à l’oligonu-
cléotide, dans lequel l’oligonucléotide antisens comprend une séquence nucléotidique contiguë de 10 à 30 nucléo-
tides de longueur avec 100 % de complémentarité par rapport à la position 25278410 à 25419462 sur le chromosome
humain 15 (SEQ ID NO:1), dans lequel l’oligonucléotide antisens est capable d’induire l’expression du UBE3A
paternel humain.

3. Composition pharmaceutique pour une utilisation dans le traitement ou la prévention du syndrome d’Angelman chez
un sujet, la composition pharmaceutique comprenant

(a) un oligonucléotide antisens comprenant une séquence nucléotidique contiguë de 10 à 30 nucléotides de
longueur avec une complémentarité de 100 % par rapport à la position 25278410 à 25419462 sur le chromosome
humain 15 (SEQ ID NO:1),
dans laquelle l’oligonucléotide antisens est capable d’induire l’expression du UBE3A paternel humain ; ou
(b) un conjugué comprenant l’oligonucléotide antisens de (a) et au moins un groupement conjugué lié de manière
covalente à l’oligonucléotide ;
et un diluant, solvant, support, sel et/ou adjuvant acceptable sur le plan pharmaceutique.
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4. Procédé in vitro pour induire l’expression du UBE3A dans une cellule cible où l’expression du UBE3A paternel est
supprimée, ledit procédé comprenant l’administration en une quantité efficace à ladite cellule

(a) d’un oligonucléotide antisens comprenant une séquence nucléotidique contiguë de 10 à 30 nucléotides de
longueur avec une complémentarité de 100 % par rapport à la position 25278410 à 25419462 sur le chromosome
humain 15 (SEQ ID NO:1),
dans lequel l’oligonucléotide antisens est capable d’induire l’expression du UBE3A paternel humain ; ou
(b) d’un conjugué comprenant l’oligonucléotide antisens de (a) et au moins un groupement conjugué lié de
manière covalente à l’oligonucléotide ; ou
(c) d’une composition pharmaceutique comprenant l’oligonucléotide antisens de (a) ou le conjugué de (b), et
un diluant, solvant, support, sel et/ou adjuvant acceptable sur le plan pharmaceutique.

5. Oligonucléotide pour une utilisation selon la revendication 1, conjugué pour une utilisation selon la revendication 2,
composition pharmaceutique pour une utilisation selon la revendication 3, ou procédé selon la revendication 4, dans
lequel/laquelle la séquence nucléotidique contiguë est complémentaire à une région de l’acide nucléique cible de
SEQ ID NO: 1.

6. Oligonucléotide pour une utilisation selon la revendication 1 ou la revendication 5, conjugué pour une utilisation
selon la revendication 2 ou la revendication 5, composition pharmaceutique pour une utilisation selon la revendication
3 ou la revendication 5, ou procédé selon la revendication 4 ou la revendication 5, dans lequel/laquelle la séquence
nucléotidique contiguë est 100 % complémentaire à une région de l’acide nucléique cible de la position 1 à 55318
de SEQ ID NO : 1.

7. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1, 5 et 6, conjugué pour une utilisation
selon l’une quelconque des revendications 2, 5 et 6, composition pharmaceutique pour une utilisation selon l’une
quelconque des revendications 3, 5 et 6, ou procédé selon l’une quelconque des revendications 4 à 6, dans le-
quel/laquelle la séquence nucléotidique contiguë est complémentaire à une sous-séquence de l’acide nucléique
cible, dans lequel/laquelle la sous-séquence est sélectionnée dans le groupe constitué par les régions indiquées
dans le tableau 1 ou 2.

8. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1 et 5 à 7, conjugué pour une
utilisation selon l’une quelconque des revendications 2 et 5 à 7, composition pharmaceutique pour une utilisation
selon l’une quelconque des revendications 3 et 5 à 7, ou procédé selon l’une quelconque des revendications 4 à
7, dans lequel/laquelle l’oligonucléotide comprend ou est constitué de 17 à 22 nucléotides de longueur ou de 15 à
20 nucléotides de longueur.

9. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1 et 5 à 8, conjugué pour une
utilisation selon l’une quelconque des revendications 2 et 5 à 8, composition pharmaceutique pour une utilisation
selon l’une quelconque des revendications 3 et 5 à 8, ou procédé selon l’une quelconque des revendications 4 à
8, dans lequel/laquelle l’oligonucléotide est constitué de 20 nucléotides de longueur.

10. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1 et 5 à 9, conjugué pour une
utilisation selon l’une quelconque des revendications 2 et 5 à 9, composition pharmaceutique pour une utilisation
selon l’une quelconque des revendications 3 et 5 à 9, ou procédé selon l’une quelconque des revendications 4 à
9, dans lequel/laquelle l’oligonucléotide comprend un ou plusieurs nucléosides modifiés.

11. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1 et 5 à 10, conjugué pour une
utilisation selon l’une quelconque des revendications 2 et 5 à 10, composition pharmaceutique pour une utilisation
selon l’une quelconque des revendications 3 et 5 à 10, ou procédé selon l’une quelconque des revendications 4 à
10, dans lequel/laquelle la 5-méthyl-cytosine est utilisée à la place de la cytosine dans l’oligonucléotide.

12. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation,
ou procédé selon la revendication 10 ou la revendication 11, dans lequel/laquelle le ou les nucléosides modifiés
sont un nucléoside à sucre modifié en 2’.

13. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation
ou procédé selon la revendication 12, dans lequel/laquelle le ou les nucléosides à sucre modifié en 2’ sont sélec-
tionnés indépendamment dans le groupe constitué par des nucléosides 2’-O-alkyl-ARN, 2’-O-méthyl-ARN, 2’-alcoxy-
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ARN, 2’-O-méthoxyéthyl-ARN, 2’-amino-ADN, 2’-fluoro-ADN, acide arabino nucléique (ANA), 2’-fluoro-ANA et LNA.

14. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation
ou procédé selon l’une quelconque des revendications 10 à 13, dans lequel/laquelle le ou les nucléosides modifiés
sont un nucléoside 2’-O-méthoxyéthyl-ARN.

15. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1 et 5 à 14, conjugué pour une
utilisation selon l’une quelconque des revendications 2 et 5 à 14, composition pharmaceutique pour une utilisation
selon l’une quelconque des revendications 3 et 5 à 14, ou procédé selon l’une quelconque des revendications 4 à
14, dans lequel/laquelle l’oligonucléotide comprend au moins une liaison internucléosidique modifiée.

16. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation
ou procédé selon la revendication 15, dans lequel/laquelle la liaison internucléosidique modifiée est une liaison
internucléosidique phosphorothioate.

17. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation,
ou procédé selon la revendication 16, dans lequel/laquelle au moins 60 % des liaisons internucléosides dans
l’oligonucléotide sont des liaisons internucléosides phosphorothioate.

18. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1 et 5 à 17, conjugué pour une
utilisation selon l’une quelconque des revendications 2 et 5 à 17, composition pharmaceutique pour une utilisation
selon l’une quelconque des revendications 3 et 5 à 17, ou procédé selon l’une quelconque des revendications 4 à
17, dans lequel/laquelle l’oligonucléotide est capable de recruter la RNase H.

19. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation
ou procédé selon la revendication 18, dans lequel/laquelle l’oligonucléotide est un gapmère.

20. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation,
ou procédé selon la revendication 18 ou la revendication 19, dans lequel/laquelle l’oligonucléotide est un gapmère
de formule 5’-F-G-F’-3’, où les régions F et F’ comprennent indépendamment 1 à 7 nucléosides modifiés et G est
une région comprise entre 6 et 16 nucléosides qui sont capables de recruter la RNaseH.

21. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation
ou procédé selon la revendication 20, dans lequel/laquelle les nucléosides modifiés sont des nucléosides à sucre
modifié en 2’, sélectionnés indépendamment dans le groupe constitué par des nucléosides 2’-O-alkyl-ARN, 2’-O-
méthyl-ARN, 2’-alcoxy-ARN, 2’-O-méthoxyéthyl-ARN, 2’-amino-ADN, 2’-fluoro-ADN, acide arabino nucléique
(ANA), 2’-fluoro-ANA et LNA.

22. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1 et 5 à 21, conjugué pour une
utilisation selon l’une quelconque des revendications 2 et 5 à 21, composition pharmaceutique pour une utilisation
selon l’une quelconque des revendications 3 et 5 à 21, ou procédé selon l’une quelconque des revendications 4 à
21, dans lequel/laquelle l’oligonucléotide est un gapmère de la formule F-G-F’ dans lequel chacune des régions F
et F’ est constituée indépendamment de 2, 3, 4 ou 5 unités nucléosides modifiées et la région G est constituée de
9, 10, 11, 12, 13, 14 ou 15 unités nucléosides.

23. Oligonucléotide pour une utilisation selon l’une quelconque des revendications 1 et 5 à 20, conjugué pour une
utilisation selon l’une quelconque des revendications 2 et 5 à 22, composition pharmaceutique pour une utilisation
selon l’une quelconque des revendications 3 et 5 à 22, ou procédé selon l’une quelconque des revendications 4 à
22, dans lequel/laquelle l’oligonucléotide est un gapmère de la formule F-G-F’ dans lequel chacune des régions F
et F’ est constituée indépendamment de 2, 3, 4 ou 5 unités à sucre 2’-O-méthoxyéthyl-ribose (2’-MOE), et la région
G est constituée de 9, 10, 11, 12, 13, 14 ou 15 unités d’ADN.

24. Oligonucléotide pour une utilisation, conjugué pour une utilisation, composition pharmaceutique pour une utilisation
ou procédé selon l’une quelconque des revendications 20 à 23, dans lequel/laquelle chacune des régions F et F’
est constituée indépendamment de 5 unités nucléosides à sucre 2’-O-méthoxyéthyl-ribose (2’-MOE) et la région G
est constituée de 10 unités nucléosides d’ADN.

25. Oligonucléotide antisens capable d’induire l’expression du UBE3A paternel humain pour une utilisation dans le



EP 4 220 360 B9

254

5

10

15

20

25

30

35

40

45

50

55

traitement ou la prévention du syndrome d’Angelman chez un sujet,
dans lequel ledit oligonucléotide antisens comprend une séquence nucléotidique contiguë qui est 100 % complé-
mentaire à une région de l’acide nucléique cible de la position 1 à 55318 de SEQ ID NO : 1, dans lequel l’oligonu-
cléotide est soit de 15 à 20 nucléotides de longueur, soit de 17 à 22 nucléotides de longueur, dans lequel l’oligo-
nucléotide comprend un ou plusieurs nucléosides modifiés, dans lequel le ou les nucléotides modifiés sont un
nucléoside à sucre modifié en 2’, dans lequel le ou les nucléosides à sucre modifié en 2’ sont sélectionnés indé-
pendamment dans le groupe constitué par des nucléosides 2’-O-alkyl-ARN, 2’-O-méthyl-ARN, 2’-alcoxy-ARN, 2’-
O-méthoxyéthyl-ARN, 2’-amino-ADN, 2’-fluoro-ADN, acide arabino nucléique (ANA), 2’-fluoro-ANA et LNA, dans
lequel l’oligonucléotide comprend au moins une liaison internucléosidique modifiée, dans lequel ladite liaison inter-
nucléosidique modifiée est une liaison phosphorothioate, dans lequel l’oligonucléotide est un gapmère de la formule
F-G-F’, dans lequel chacune des régions F et F’ est constituée indépendamment de 2, 3, 4 ou 5 unités nucléosides
modifiées et la région G est constituée de 9, 10, 11, 12, 13, 14 ou 15 unités nucléosides.

26. Conjugué pour une utilisation dans le traitement ou la prévention du syndrome d’Angelman chez un sujet, conjugué
comprenant un oligonucléotide antisens et au moins un groupement conjugué lié de manière covalente à l’oligonu-
cléotide, dans lequel l’oligonucléotide antisens comprend une séquence nucléotidique contiguë qui est 100 %
complémentaire à une région de l’acide nucléique cible de la position 1 à 55318 de SEQ ID NO : 1, dans lequel
l’oligonucléotide est soit de 15 à 20 nucléotides de longueur, soit de 17 à 22 nucléotides de longueur, dans lequel
l’oligonucléotide comprend un ou plusieurs nucléosides modifiés, dans lequel le ou les nucléotides modifiés sont
un nucléoside à sucre modifié en 2’, dans lequel le ou les nucléosides à sucre modifié en 2’ sont sélectionnés
indépendamment dans le groupe constitué par des nucléosides 2’-O-alkyl-ARN, 2’-O-méthyl-ARN, 2’-alcoxy-ARN,
2’-O-méthoxyéthyl-ARN, 2’-amino-ADN, 2’-fluoro-ADN, acide arabino nucléique (ANA), 2’-fluoro-ANA et LNA, dans
lequel l’oligonucléotide comprend au moins une liaison internucléosidique modifiée, dans lequel ladite liaison inter-
nucléosidique modifiée est une liaison phosphorothioate, dans lequel l’oligonucléotide est un gapmère de la formule
F-G-F’, dans lequel chacune des régions F et F’ est constituée indépendamment de 2, 3, 4 ou 5 unités nucléosides
modifiées et la région G est constituée de 9, 10, 11, 12, 13, 14 ou 15 unités nucléosides.

27. Composition pharmaceutique dans le traitement ou la prévention du syndrome d’Angelman chez un sujet, la com-
position pharmaceutique comprenant

(i) un oligonucléotide antisens comprenant une séquence nucléotidique contiguë qui est 100 % complémentaire
à une région de l’acide nucléique cible de la position 1 à 55318 de SEQ ID NO: 1, dans laquelle l’oligonucléotide
est soit de 15 à 20 nucléotides de longueur, soit de 17 à 22 nucléotides de longueur, dans laquelle l’oligonu-
cléotide comprend un ou plusieurs nucléosides modifiés, dans laquelle le ou les nucléotides modifiés sont un
nucléoside à sucre modifié en 2’, dans laquelle le ou les nucléosides à sucre modifié en 2’ sont sélectionnés
indépendamment dans le groupe constitué par des nucléosides 2’-O-alkyl-ARN, 2’-O-méthyl-ARN, 2’-alcoxy-
ARN, 2’-O-méthoxyéthyl-ARN, 2’-amino-ADN, 2’-fluoro-ADN, acide arabino nucléique (ANA), 2’-fluoro-ANA et
LNA, dans laquelle l’oligonucléotide comprend au moins une liaison internucléosidique modifiée, dans laquelle
ladite liaison internucléosidique modifiée est une liaison phosphorothioate, dans laquelle l’oligonucléotide est
un gapmère de la formule F-G-F’, dans laquelle chacune des régions F et F’ est constituée indépendamment
de 2, 3, 4 ou 5 unités nucléosides modifiées et la région G est constituée de 9, 10, 11, 12, 13, 14 ou 15 unités
nucléosides ; ou
(ii) un conjugué comprenant l’oligonucléotide antisens de (i) et au moins un groupement conjugué lié de manière
covalente à l’oligonucléotide ;

et un diluant, solvant, support, sel et/ou adjuvant acceptable sur le plan pharmaceutique.

28. Procédé in vitro pour induire l’expression du UBE3A dans une cellule cible où l’expression du UBE3A paternel est
supprimée, ledit procédé comprenant l’administration en une quantité efficace à ladite cellule

(i) d’un oligonucléotide antisens comprenant une séquence nucléotidique contiguë qui est 100 % complémen-
taire à une région de l’acide nucléique cible de la position 1 à 55318 de SEQ ID NO: 1, dans lequel l’oligonucléotide
est soit de 15 à 20 nucléotides de longueur, soit de 17 à 22 nucléotides de longueur, dans lequel l’oligonucléotide
comprend un ou plusieurs nucléosides modifiés, dans lequel le ou les nucléotides modifiés sont un nucléoside
à sucre modifié en 2’, dans lequel le ou les nucléosides à sucre modifié en 2’ sont sélectionnés indépendamment
dans le groupe constitué par des nucléosides 2’-O-alkyl-ARN, 2’-O-méthyl-ARN, 2’-alcoxy-ARN, 2’-O-méthoxyé-
thyl-ARN, 2’-amino-ADN, 2’-fluoro-ADN, acide arabino nucléique (ANA), 2’-fluoro-ANA et LNA, dans lequel
l’oligonucléotide comprend au moins une liaison internucléosidique modifiée, dans lequel ladite liaison internu-
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cléosidique modifiée est une liaison phosphorothioate, dans lequel l’oligonucléotide est un gapmère de la
formule F-G-F’, dans lequel chacune des régions F et F’ est constituée indépendamment de 2, 3, 4 ou 5 unités
nucléosides modifiées et la région G est constituée de 9, 10, 11, 12, 13, 14 ou 15 unités nucléosides ; ou
(ii) d’un conjugué comprenant l’oligonucléotide antisens de (i) et au moins un groupement conjugué lié de
manière covalente à l’oligonucléotide ; ou
(iii) d’une composition pharmaceutique comprenant l’oligonucléotide antisens de (i) ou le conjugué de (ii), et
un diluant, solvant, support, sel et/ou adjuvant acceptable sur le plan pharmaceutique.

29. Procédé selon l’une quelconque des revendications 4 à 24 et 28, dans lequel l’expression du UBE3A est augmentée
d’au moins 40 % par rapport à un témoin.

30. Procédé selon l’une quelconque des revendications 4 à 24, 28 et 29, dans lequel le niveau du transcript SNHG14
en aval de SNORD109B est réduit d’au moins 30 % par rapport à un témoin.

31. Procédé selon l’une quelconque des revendications 4 à 24 et 28 à 30, dans lequel la cellule cible est une cellule
neuronale.

32. Procédé selon l’une quelconque des revendications 4 à 24 et 28 à 31, dans lequel l’expression de SNORD115 n’est
pas significativement affectée par rapport à un témoin.
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