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[0094] The oligonucleotide may be of up to 50 nucleotides
in length in which 2t0 10,210 15,2t0 16,210 17,210 18,2
to 19, 2 to 20, 2 to 25, 2 to 30, 2 to 40, 2 to 45, or more
nucleotides of the oligonucleotide are nucleotide analogues.
The oligonucleotide may be of 8 to 30 nucleotides in length in
which21t010,2t015,2t016,2t017,2t0 18,210 19, 2to 20,
2 to 25, 2 to 30 nucleotides of the oligonucleotide are nucle-
otide analogues.

[0095] Theoligonucleotide may be of 8 to 15 nucleotides in
length in which2t0 4,210 5,210 6,2t07,2t0 8,210 9,2 t0
10, 2 to 11, 2 to 12, 2 to 13, 2 to 14 nucleotides of the
oligonucleotide are nucleotide analogues. Optionally, the oli-
gonucleotides may have every nucleotide except 1, 2, 3,4, 5,
6,7,8,9, or 10 nucleotides modified.

[0096] The oligonucleotide may consist entirely of bridged
nucleotides (e.g., LNA nucleotides, cEt nucleotides, ENA
nucleotides). The oligonucleotide may comprise alternating
deoxyribonucleotides and 2'-fluoro-deoxyribonucleotides.
The oligonucleotide may comprise alternating deoxyribo-
nucleotides and 2'-O-methyl nucleotides. The oligonucle-
otide may comprise alternating deoxyribonucleotides and
ENA nucleotide analogues. The oligonucleotide may com-
prise alternating deoxyribonucleotides and LNA nucleotides.
The oligonucleotide may comprise alternating LNA nucle-
otides and 2'-O-methyl nucleotides. The oligonucleotide may
have a 5' nucleotide that is a bridged nucleotide (e.g., a LNA
nucleotide, cEt nucleotide, ENA nucleotide). The oligonucle-
otide may have a 5' nucleotide that is a deoxyribonucleotide.
[0097] Theoligonucleotide may comprise deoxyribonucle-
otides flanked by at least one bridged nucleotide (e.g., a LNA
nucleotide, cEt nucleotide, ENA nucleotide) on each of the §'
and 3' ends of the deoxyribonucleotides. The oligonucleotide
may comprise deoxyribonucleotides flanked by 1, 2,3, 4, 5, 6,
7, 8 or more bridged nucleotides (e.g., LNA nucleotides, cEt
nucleotides, ENA nucleotides) on each of the 5' and 3' ends of
the deoxyribonucleotides. The 3' position of the oligonucle-
otide may have a 3' hydroxyl group. The 3' position of the
oligonucleotide may have a 3' thiophosphate.

[0098] Theoligonucleotide may be conjugated with a label.
For example, the oligonucleotide may be conjugated with a
biotin moiety, cholesterol, Vitamin A, folate, sigma receptor
ligands, aptamers, peptides, such as CPP, hydrophobic mol-
ecules, such as lipids, ASGPR or dynamic polyconjugates
and variants thereof at its 5' or 3' end.

[0099] Preferably the single stranded oligonucleotide com-
prises one or more modifications comprising: a modified
sugar moiety, and/or a modified internucleoside linkage, and/
or a modified nucleotide and/or combinations thereof. It is not
necessary for all positions in a given oligonucleotide to be
uniformly modified, and in fact more than one of the modifi-
cations described herein may be incorporated in a single
oligonucleotide or even at within a single nucleoside within
an oligonucleotide.

[0100] In some embodiments, the single stranded oligo-
nucleotides are chimeric oligonucleotides that contain two or
more chemically distinct regions, each made up of at least one
nucleotide. These oligonucleotides typically contain at least
one region of modified nucleotides that confers one or more
beneficial properties (such as, for example, increased
nuclease resistance, increased uptake into cells, increased
binding affinity for the target) and a region that is a substrate
for enzymes capable of cleaving RNA:DNA or RNA:RNA
hybrids. Chimeric single stranded oligonucleotides of the
invention may be formed as composite structures of two or
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more oligonucleotides, modified oligonucleotides, oligo-
nucleosides and/or oligonucleotide mimetics as described
above. Such compounds have also been referred to in the art
as hybrids or gapmers. Representative United States patents
that teach the preparation of such hybrid structures comprise,
but are not limited to, U.S. Pat. Nos. 5,013,830; 5,149,797,
5,220,007, 5,256,775; 5,366,878; 5,403,711; 5,491,133;
5,565,350, 5,623,065; 5,652,355 5,652,356; and 5,700,922,
each of which is herein incorporated by reference.

[0101] In some embodiments, the single stranded oligo-
nucleotide comprises at least one nucleotide modified at the 2'
position of the sugar, most preferably a 2'-O-alkyl, 2'-O-
alkyl-O-alkyl or 2'-fluoro-modified nucleotide. In other pre-
ferred embodiments, RNA modifications include 2'-fluoro,
2'-amino and 2' O-methyl modifications on the ribose of
pyrimidines, abasic residues or an inverted base at the 3' end
of the RNA. Such modifications are routinely incorporated
into oligonucleotides and these oligonucleotides have been
shown to have ahigher Tm (i.e., higher target binding affinity)
than 2'-deoxyoligonucleotides against a given target.

[0102] A number of nucleotide and nucleoside modifica-
tions have been shown to make the oligonucleotide into which
they are incorporated more resistant to nuclease digestion
than the native oligodeoxynucleotide; these modified oligos
survive intact for a longer time than unmodified oligonucle-
otides. Specific examples of modified oligonucleotides
include those comprising modified backbones, for example,
phosphorothioates, phosphotriesters, methyl phosphonates,
short chain alkyl or cycloalkyl intersugar linkages or short
chain heteroatomic or heterocyclic intersugar linkages. Most
preferred are oligonucleotides with phosphorothioate back-
bones and those with heteroatom backbones, particularly
CH,—NH—O—CH,, CH, ~N(CH;)~O~CH, (known as a
methylene(methylimino) or MMI backbone, CH,—O—N
(CH;)>—CH,, CH,—N(CH;)»—N(CH;)—CH, and O—N
(CH;)—CH,—CH, backbones, wherein the native phos-
phodiester backbone is represented as O—P—O—CH,);
amide backbones (see De Mesmaeker et al. Ace. Chem. Res.
1995, 28:366-374); morpholino backbone structures (see
Summerton and Weller, U.S. Pat. No. 5,034,506); peptide
nucleic acid (PNA) backbone (wherein the phosphodiester
backbone of the oligonucleotide is replaced with a polyamide
backbone, the nucleotides being bound directly or indirectly
to the aza nitrogen atoms of the polyamide backbone, see
Nielsen et al., Science 1991, 254, 1497). Phosphorus-con-
taining linkages include, but are not limited to, phospho-
rothioates, chiral phosphorothioates, phosphorodithioates,
phosphotriesters, aminoalkylphosphotriesters, methyl and
other alkyl phosphonates comprising 3'alkylene phospho-
nates and chiral phosphonates, phosphinates, phosphorami-
dates comprising 3'-amino phosphoramidate and aminoalky-
Iphosphoramidates, thionophosphoramidates,
thionoalkylphosphonates, thionoalkylphosphotriesters, and
boranophosphates having normal 3'-5' linkages, 2'-5' linked
analogs of these, and those having inverted polarity wherein
the adjacent pairs of nucleoside units are linked 3'-5'to 5'-3' or
2'-5'1t0 5'-2; see U.S. Pat. Nos. 3,687,808; 4,469,863; 4,476,
301; 5,023,243, 5,177,196, 5,188,897, 5,264,423, 5,276,019,
5,278,302; 5,286,717, 5,321,131; 5,399,676; 5,405,939,
5,453,496, 5,455,233; 5,466,677, 5,476,925, 5,519,126;
5,536,821; 5,541,306; 5,550,111; 5,563,253; 5,571,799,
5,587,361, and 5,625,050.

[0103] Morpholino-based oligomeric compounds are
described in Dwaine A. Braasch and David R. Corey, Bio-



