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Figure 1A
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Figure 1B
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Figure 1C
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Figure 2
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Figure 5A
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Figure 6

cttcctecttce
ggccgtcgge
caaagccgag
ctcggeggte
ctgagtgage
tccagagtta
tgggaattcc
aggcgaggtg
ccgecgecac
ggaggagggc
aaagggcgceg
gacccgtacg
ctcgcacaca
cttcacgecac
cacacccaca
atgttgacgc
agctgtgatg
atctccectgt
gtttgggaga
aatcgecgttce
ctgttcgaag
tcagceegtgyg
gcgggagygcy
ttcectgecece
gacctctgcee
ccgtcecgegag
ccecttggtat
agcccaactc
ggaggaggtc
tctgaccccee
agcagaacct
gctacaaccce
tccacctgtc
agcctgceccag
ctgaggagga
gtgctgagag
tgaatatgat
aacaggtcag
cecctetetet

tgatggcece
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cgctaacttc
ttceccectgg
aggcagcgga
ccctggecgyg
ctgtcececte
aactttcagc
ccecteocggyg
tcgcgaccygg
ggtgagtggce
ctttagcgga
caggcgacga
tacacctgta
catgcacacg
aaactcaaga
ctgagaagcet
catggacaca
gagacacact
cgeectgegeg
gagagaaaag
tcggggcaga
gggaggccgt
cctecectect
gacttggecce
tggagggagg
cgctgaaaag
ggcggggeca
tttcgggact
cggatctcge
ggaccctcecece
tecececcacge
ggccggagec
agtgagtcat
tgcccgagec
tctgtccatce
g99ggggagtg
tcggatgceca
gatttcaaat
caagttcact

gggggagggyg
tacctggtga

ccggcagcge
ggatcccecg
agctceccgge
ccgaactege
tcaggggegce
caatgaaaaa
gggccgagaa
tcccaggtgg
tggattcaga
cagcgcectgg
cactcggatc
cctgtgctgg
gagacgtgcce
tacgctcacc
cgggattcac
caacatgcaa
cttgtattag
cccagaaccqg
agecccactcece
acccoggggc
ccgacagcag
ggcagaaaat
cagactgcea
agggggctta
cagcgggagce
gtggcgtcat
ttcctaaget
tctccaccgyg
ccaaatctgg
cactcctcecee
actagacaga
gcegectgece
ccctetgetg
tgtctgcaac
accactgaag
cccecagtet
tgaactcctce
aacctceccect
ctgggagatc
tcgtggaaca

gccgcetcagg
cttcagagaa
ccggggtgge
gcectggtgte
gcececgagtcyg
gggcgcgagg
ggggctttce
gtcgggegeg
ccecetgggtyg
ggctggagag
cacgtcgaca
cgcacacacg
caccggtgcea
cgtgteegta
ctatctacac
ccaagcacta
9tgg9999g99
gtgcggtgtg
gaggaggaga
ctcccacagg
gaatgtccce
cccaaggttyg
gcctectece
acccccaccyg
ccgtagactg
ttccaggccec
gctctaactt
atctcacccyg
gccccecatet
aactttaggce
gcecgggecta
cctgaceccgg
ccttacacct
tctgecteca
acttggagat
gtctccaaac
cattgtggaa
agtcctaaag
gtggctcage

gcctaageag
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gtgggggcce
agccaagcgt
gctgggtcag
ctgtcaccce
ctecegggttyg
cgtgacgcac
cggecectgag
gagagaagcc
gccgggacaa
cagcagctgce
ccgttgtaca
gcagcgtccyg
ctggtgectyg
catcaagaca
acatgctcge
cagccgaaac
ggg99gggga
ggaccagctg
cacttttccc
aaagagcccce
ccaaaagccc
ctccagaceg
ggccgtgaaa
gggctteceyg
tcgagggcect
gcceccteeg
tcctgeccect
ccacacccgg
cccgeccace
gggecgtctaa
gcccagagac
ccggetgeec
gtatgctcge
aaaggagctt
gggagatggyg
cagggtctgg
cccaaggagce
cgggggagygyg
aaggtctctc
gtgagtgagc
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cgagggctygyg 60
taggcgcagce 120
cgggtacctt 180
gctceccgece 240
gctgcgecag 300
ggaaacgtca 360
ccectgectgge 420
gcaaccagag 480
gagaaaagag 540
acacagccgg 600
aagatacgcg 660
tgcagtcgea 720
cacccacacc 780
ggcgctgaca 840
ttgcacactc 900
acacttgtgg 960
gcgtgcagag 1020
ctgttgtgag 1080
gcagccccag 1140
cgectacagg 1200
ccggggttta 1260
ggggagggga 1320
gaccctoctyg 1380
gattctccta 1440
ccecgececctce 1500
gccecogecta 1560
tcceoecggeca 1620
acaggcggct 1680
cccatttaga 1740
aattctggga 1800
atggagagtt 1860
ctecgtgtetyg 1920
agatgctctc 1980
tctettgggt 2040
gctgtyggggg 2100
atggtattat 2160
cagccccaga 2220
agagcatgtg 2280
tgtcecccage 2340
aaaagggagyg 2400



gtgtggaatg
gagccattge
gtagtttggt
ctgatcacaa
gtgaaggccc
atcccactgt
caaggccectg
gatcgaggtyg
gggcaagcaa
tgcccagtag
ccccagcecca
aacccaaggg
ccctggeaat
ctctettete
gactatgata
tatgggtgca
tcatggaagg
ccgageageyg
tagtgcgget
tgaagccagt
gccaggcectg
ccaggtttca
cceceecgaag
gttgctgaga
catctcaact
tctcgaatgg
gacaaggtgc
gactggggcc
caagctteeg
ggatggcagg
agggcccggg
ccctgcecaccce
gagcggectg
tccaaacagt
tgctggeggg
tgagccaagt
ctcttctggg
tgcccccaga
agccettegg
gaggagctgyg
tggaggaaaa
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gcttcagcett
cgaaggaggce
tcagggctac
tgctactatg
ctccecatgga
caaggtgagc
actgacagtc
gacctggtaa
tgctcecggage
gtgccctcta
ccteccatgag
cctaagtaga
gggaaagqgtg
agatttaaca
caaaaacttc
gggggtgggt
agcagggagyg
ggagctggag
gcgecttetet
catctcccecag
gtggcagagg
gaacctggcc
cttetgtett
taaggaatac
aatccatatc
acaagacagc
agaaaggtga
agggaagctc
ttttecttgt
cctttgggga
cccgggcetgg
cccagtatgce
taacagtgtt
tcacctatta
gggccagget
cagaagtgcg
aagggcceccect
caaggaagag
gggtggctce
aggaggtgag
aaatctgggg

tggggacaaa
cacaggggat
taccaggcac
cccttggacce
ggactgcccg
caggatggtg
cctgectetce
cacacagtga
tggggatctyg
cgectggecce
cttagcatct
aactccaatg
cctcaggaag
acctgggtgt
agaggcagcg
cgggtatggg
gagaagccca
caagaggcca
gecttectta
cccatccatg
tggcatgagg
ctgccacata
tagtaaatgt
aaagcceeca
ccactccata
aggctctgtg
gactggagcc
tagggtaaat
agatgacatt
cttctetecce
gggctaaatt
cattgtgttc
tctgcaactyg
cecectetggtg
gggctagaag
agggtcccag
gaggcatgac
gtgcagcgga
cacatgggtg
ggggtactga
gaggecgggce

tggggtagtyg
tggatggtca
tgcggtcact
ttcagagagyg
gtgcctceccecag
ctggagggtyg
ctagatctgt
cccacctegt
cgcegtttet
ccactggtat
gaccaagggyg
gettecttga
aaagaactgce
cctgecatgtyg
gctcecgcetet
tgcagggggt
ggggtcacac

aagaactgaa
gagccagtga
acagcagtga
ggtgacctca
tgagctgagt
gtatattggyg
gcttettaaa
gaatctccgg
cggggtggag
cactttgggc
ggccccagag
gaggttcggt
acagatgtgce
aggctaagga
cggacacccc
aaacgcaagc
gaaggtggag
aaggtcccaa
gaggtgcttce
acaataactg
agcggaggaa
gaggctctgy
tggagggagy
gtggtggetce
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gtagctggct
ctgctgcetga
gctggectgy
cttccgattt
tgagaagggc
ggctaagtgg
aactacgagg
gctcatgeece
gtggggccca
gcceccegtetge
aaagatgtag
ggaagtaagg
atggccaaag
actaagaaga
aggccccagg
gggtgggtca
atgtacctac
gaaggtgatg
tggetectte
gtatcctgat
agctgtgcag
gatcctgagce
tgtttectgce
tgtggcecttyg
gggcatcaaa
atgaagttta
accaaggaca
attccaccgg
tctatgagga
ataaacaggt
ctcactgaca
cctatcacaa
gaggagggga
ctgggctgag
gagctagatg
ctaggagccg
ggctcaatct
ggccttgecce
gggtgcagec
ggtaaaggta

acgcctgtaa
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ggccatggag 2460
tcagagtgct 2520
gtggtcttcc 2580
cgatatggcet 26490
cgaaagacct 2700
acagcatgcc 2760
gaccagccaa 28290
acagtctggt 2880
aggacatgac 29490
cagtcccagg 3000
gttggcccca 3060
ctgagctgag 3120
gccteocgatt 3180
acatgatggg 3240
gccttacggg 3300
tgggaggtgce 3360
tgcccagagyg 3420
gatctgagta 3480
tccctgecece 3540
tgcctggggt 3600
tcaaacagac 3660
aagtcatttc 3720
agctccaggg 3780
gctattgecat 3840
cctgaagatt 3900
tctgetttgt 3960
tcgagtataa 4020
gagctgtggc 4080
tgatgagaat 41490
acccagggcet 4200
ccctgtgtet 4260
gatgaagatt 4320
cgtgtctgat 4380
gacctcaggg 4449
tggggatgca 4500
gccecctgaggyg 4560
cattttcctce 4620
accttctcece 4680
gggggctacyg 4749
agagaagctg 4800
tccagcecectt 4860



tgggaggcca
gcgtgaaacc
gtaatcccag
ggttgcagta
cgtctcaaaa
ccctgectgt
cctaccagte
tggccgecac
ccaggacccec
gggcacggge
ccecgtagetce
ctactcgact
ctgacggege
cgggatgggg
aggcttcaag
cttcagtttg
ctgcgaaacyg
cccagegagyg
tgggccagac
gaccagtgtc
caacctcacc
ggaaggcaayg
ctggcggtga
ccagetetge
ggtgctcctg
ttgcatatgce
ggaccaggga
gtcagggctg
cttaggactqg
gctggtggac
gcatctagcce
actgaggatt
gggggctggce
cgggccaacyg
ctggggtacc
cacttgaaca
cttaatgtag
ccatgctgaa
ctcggactcet
tgacctcact

gggtccagag
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aggcaggcag
tcgtctctac
ctactcggga
agctgagatc
aaaaaaaaaa
atccacaggt
cggegegggce
ggtgcccage
ccagtgcgag
ggtcggggcyg
gagagtacaa
acggcgtcac
aggacgagaa
gcaggaaagyg
tcecggecteg
gtcgaccgtg
ttaagtgcag
gagactatga
tctegetecece
attgagcaga
aaccacctgc
tgggtctcgg
tcacggggca
tggatcggca
agctgcectgeg
ctgactttga
gggtatctgg
gtccaggggce
tatccagtac
agtggggctyg
acagagatgg
gtggaaggag
caaggggacc
tgaacgcteg
cgaccctcecac
gggtgggggy
gcccccacca
aacgaggagc
gaagggceetg
tgcagcacca

tatctggact

attacctgag
taaaaataca
ggctgaggea
acaccactgc
aaaatctggg
ggcagccteg
ccecatggget
agggactccg
ccgecaggeece
ccggggctga
cgcgcecgectg
cgcggacgceg
cggagacacg
gaccggcacyg
gtgttcacaa
caaggggtac
gcacagcgat
gggcagtggg
caacccccag
tagtctatgt
accaggtgcg
gcctggcetca
gacgagtgtg
tggagactca
tgcactgctt
gggtgagctc
ccagtgecca
tgccttaagyg
acctggcagt
aagtggaggc
aggagctggg
tggggccaag
atgctgtggt
cacctttgeg
ccgectectt
aagggagaga
taccgccecca
ccectgtgece
agaaggacac
aggtgaggce

taaagacaca

atcaggagtt
aacattagcet
ggagaatcgc
actccaggcet
agagtcatgg
gtttcttcce
gctacccggyg
gggaggaagc
cggagatgcet
ggacctagcecc
ttcggeectgg
cgcgegcetge
taggcaacag
gaggcgggcet
gctctgttca
agtcatagca
gcecectggygec
gcettgaaag
accactgcac
catccaccac
ggggcgcecta
ccctgettte
gtgagctttce
gccatgecatce
cagagtggag
cccatctcac
gaatggacta
gtcacagctg
ccgageccga
cacagagcgg
gttggtcacc
ggtggtggag
gtcaactctc
ggaaacacac
ctgaaggctg
ggtgcctece
tgacggcctc
actgccttceca
ccgaageage
agcccgggac

ggcttaagga
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caagaccagc
gggcatggtg
ttgaaccctyg
gggcaataag
ctggtgccceg
ctcctecectg
aggcegggggce
cgcggageca
gcagcgaggt
ctgacccacg
cgcagcgcag
tggcgggaca
agggccetgge
ctgcagtttt
agctgecttgg
cttacctacc
acgtgctggg
cgaaggatgce
ctagccatca
gcccaggace
ctggggaggt
atccccagac
tgctgegggt
tggcgetgeg
ctcctgectgt
ctgactaagg
tgaggtgtcyg
caggttgagc
agccctgagt
caggggggac
catctggtca
gggccaaaga
gctgctcgea
cecectgcaccet
gtcagtctca
agtcccccga
cctecteccecag
ccccectaccet
ttececggggec
tagaagtgcet
cgaggtggga
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ttggccaaca 4920
gcaggcgect 4980
ggagacaaga 5040
agcgaaactc 5100
cttcccacag 5160
gcctacagcece 5220
ggggcgeaga 5280
agcgeecect 53490
atggactccg 5400
ccctetgtgg 5460
cgecccgagec 5520
gcgccacctg 5580
ggacgaggcyg 56490
cggacacgcece 5700
tctctccaaa 5760
tcaaaaggtg 5820
ttccatggge 5880
tctgagtgge 5940
tccacgggea 6000
tcggegttgt 6060
gggaggggtt 6120
gcccctgeac 6180
aggtgcagac 6240
ggcaggcegcet 6300
gcecccagetg 6360
gggcaggcygy 6420
agattgaatg 6480
atcctgeatc 6540
gcctggatcet 6600
gaacagcctt 6660
ccaaggtggg 6720
tggtgaaggg 6780
cceccagetce 6840
ggcagctgga 6900
ccetcagggyg 6960
ctttgcagtc 7020
gtgctgacat 7080
ctgatagcga 7140
acacgcctcet 7200
ctgagtgacg 7260
ggtagtcaga 7320
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actgcggcectg
geccaccectg
cctctgactce
tctaccctca
aggcagtgtt
gtgtgtcccc
agctgctaga
tgcgcagect
gctacgagygt
ccaggtgcect
attcctctgt
gacatgggcc
cccagcacag
tgaggctttyg
gtgcgtacgyg
caccaggagg
cccagcecccce
accccacacc

ctcecttecca

tcteceeccagg
acccecgeecea
ctcacagagg
gccecgtceca
caggtgtcca
ctaagggccg
cgggccagaa
ggtagacacy
gggttggcect
ccttggeccce
cttctcaget
tagaggaggg
gtaaaggggc
actatcccat
gagccagtca
gctctgccac
ttceccggacce
caccecteag

acttatggca

tgaagacctt
geeccageagyg
tctcttetec
tcaccectcea
tgtccceeace
ggactgtcac
gcccagggcea
taccgacaga
gtgcecectgece
agggctcccg
ggctggcggg
agtgaggcetyg
ctcecectggaa
tcectgtecce
gtggagcagg
gggcaccccc
ccctgtacag

ttgggacaaa

gctgctaaat
tgagaagcat
ttcaggacct
tggtcctgte
caactctgga
ttcggtgatac
gctgggcaga
caacctcacc
ccectoeececag
agcacatgcc
gacctggcag
ctgaggggtce
ggtggatctg
atttaccccc
aggcagagaa
agcctcaggt
cgtccceccacce

taaaggattce
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gctgctcaga
caggcatcece
ctgaaggagg
tgtcgettac
ggtaaatgac
agctctgcag
gctggcagag
cagtggcagce
cctecetttece
ctaaccatga
gtctactgga
cagaaacccg
gacctggagg
agcagaggtg
gctgggececa
gcactgacct
tatttcaaat

tcatgggaag
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acaccatgga 7380
cagcccgact 7440
cctcecttte 7500
cttgggagaa 7560
atgtctgtat 7620
aacctggagc 7680
cgtctggggce 7740
ctectgegea 7800
cgatctgagt 7860
ctcagacctc 7920
ggccecctgtet 7980
agacaagctg 8040
gccggaggcece 8100
aaggaagaca 8160
ccecectgage 8220
gctgcctgece 8280
cttatttaac 8340
gggaggacce 8400

8420
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ANTISENSE OLIGONUCLEOTIDES FOR
MODULATING NFKB2 EXPRESSION

FIELD OF INVENTION

[0001] The present invention relates to oligonucleotides
(oligomers) complementary to NFKB2 pre-mRNA
sequences, which are capable inhibiting the expression of
NF-kB2. Inhibition of NF-kB2 expression is beneficial for
a range of medical disorders including autoimmunity and
cancet.

BACKGROUND

[0002] Nuclear factor kappa-light-chain-enhancer of acti-
vated B cells (NF-kB) is a key regulator of processes such
as immunity, inflammation, gene expression, cancer cell
migration, invasion, apoptosis, and proliferation. NF-kB
subunits share a Rel homology domain in their N-terminus.
The NFKB2 (nuclear factor kappa B subunit 2) gene
encodes a 100 kD protein (p100). In what is referred to as
the “alternative pathway” for NF-kB signaling, p100 for is
processed to a 52 kD protein (p52). p52 as homo- or
heterodimer can form some members of the NF-kB family
of transcription factors, specific for different tissues and
subsets of cells.

[0003] NF-kB subunit expression can be altered in dis-
ease, and dysfunctional NF-kB activation contributes to
disorders including rheumatoid arthritis, atherosclerosis,
inflammatory bowel diseases, multiple sclerosis and malig-
nant tumors (Park and Hong, 2016, Cells 5:15), as well as in
asthma and chronic inflammatory airway disease (Schuliga,
2015, Biomolecules, 5-1266). Aggravated activation of the
alternative pathway of NF-kB signaling has been correlated
with disorders like rheumatoid arthritis, ulcerative colitis or
B cell lymphomas suggesting that p52 reduction can be an
option for treatment of inflammatory disorders and cancers
(Dejardin, 2006, Biochem Pharm 72: 1161).

[0004] There are >700 compounds described in literature
to have NF-kB inhibitory effect, most of them with broad
effect on NF-kB signaling, but a narrow therapeutic index,
poor specificity, short in vivo half-life of molecules, and
only minor effects on signaling, and have therefore limited
the therapeutic use of described NF-kB inhibitors to date. It
has been suggested that specific NF-kB subunit reduction
can be a way to overcome the limitations of more “general”
NF-kB inhibitors.

[0005] Ishige et al, Neurochemistry 47, 545-55 reports that
distinct nuclear factor-kB/Rel proteins have opposing modu-
latory effects in glutamate-induced cell death in HT22 cells,
and discloses antisense oligonucleotides targeting NF-kB
subunits, including a compound of sequence 5'-TCGTAG-
CAATTGTCCATATCT-3" which apparent targets p52.
[0006] WOO00/31111 discloses numerous phosphorothio-
ate oligodeoxynucleotides targeting human p65 (see table
1), including 2'-MOE gapmers (table 2). One of these
compounds, ISIS 23810, has partial complementarity to
human NFKB2.

OBIECTIVE OF THE INVENTION

[0007] The present invention identifies novel oligonucle-
otides which inhibit human NFKB2 which are useful in the
treatment of a range of medical disorders including autoim-
munity, inflammation and cancer.
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SUMMARY OF INVENTION

[0008] The present invention relates to oligonucleotides
targeting a NFKB2 nucleic acid, capable of modulating,
such as inhibiting the expression of NF-kB2.

[0009] The invention provides for an antisense oligonucle-
otide of 10 to 30 contiguous nucleotides in length, wherein
at least 10 contiguous nucleotides of the contiguous
sequence of the oligonucleotide is at least 90% complemen-
tarity, such as fully complementary, to a NFKB2 sequence.
[0010] The invention provides for an LNA antisense oli-
gonucleotide of 10 to 30 contiguous nucleotides in length,
wherein at least 10 contiguous nucleotides of the contiguous
sequence of the oligonucleotide is at least 90% complemen-
tarity, such as fully complementary, to a NFKB2 sequence.
[0011] The invention provides for an LNA antisense oli-
gonucleotide of 10 to 30 contiguous nucleotides in length,
wherein at least 14 contiguous nucleotides of the contiguous
sequence of the oligonucleotide is fully complementary, to
the NFKB2 pre-mRNA (SEQ ID NO 21).

[0012] The invention provides for an LNA antisense oli-
gonucleotide, which is capable of inhibiting NFKB2 expres-
sion in a cell which is expressing NF-kB2, which consists or
comprises of a contiguous nucleotide sequence of 10 to 30
nucleotides in length with at least 90% complementarity,
such as fully complementarity, to a NFKB2 sequence.
[0013] The invention provides for an antisense oligonucle-
otide of 12 to 30 contiguous nucleotides in length, wherein
at least 10 contiguous nucleotides of the contiguous
sequence of the oligonucleotide is at least 90% complemen-
tarity, such as fully complementary, to a NFKB2 sequence.
[0014] The invention provides for an LNA antisense oli-
gonucleotide of 12 to 30 contiguous nucleotides in length,
wherein at least 10 contiguous nucleotides of the contiguous
sequence of the oligonucleotide is at least 90% complemen-
tarity, such as fully complementary, to a NFKB2 sequence.
[0015] The invention provides for an LNA antisense oli-
gonucleotide of 12 to 30 contiguous nucleotides in length,
wherein at least 14 contiguous nucleotides of the contiguous
sequence of the oligonucleotide is fully complementary, to
the NFKB2 pre-mRNA (SEQ ID NO 21).

[0016] The invention provides for an LNA antisense oli-
gonucleotide, which is capable of inhibiting NF-kB2 expres-
sion in a cell which is expressing NFKB2, which consists or
comprises of a contiguous nucleotide sequence of 12 to 30
nucleotides in length with at least 90% complementarity,
such as fully complementarity, to a NFKB2 sequence.
[0017] The invention provides for a conjugate comprising
the oligonucleotide according to the invention.

[0018] In a further aspect, the invention provides pharma-
ceutical compositions comprising the oligonucleotide or
conjugate of the invention and pharmaceutically acceptable
diluents, carriers, salts and/or adjuvants.

[0019] In a further aspect, the invention provides methods
for in vivo or in vitro method for modulation of NF-kB2
expression in a target cell which is expressing NFKB2 by
administering an oligonucleotide, conjugate, or composition
of the invention in an effective amount to said cell.

[0020] In a further aspect the invention provides methods
for treating or preventing a disease, disorder or dysfunction
associated with in vivo activity of NF-kB2 comprising
administering a therapeutically or prophylactically effective
amount of the oligonucleotide, conjugate or composition of
the invention to a subject suffering from or susceptible to the
disease, disorder or dysfunction.
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[0021] Ina further aspect the oligonucleotide, conjugate or
composition of the invention is used for the treatment or
prevention of cancer, autoimmune diseases, and inflamma-
tion or an inflammatory disease.

[0022] In some embodiments, the oligonucleotide, conju-
gate or composition of the invention is an antisense oligo-
nucleotides, preferably a gapmer antisense oligonucleotide.

BRIEF DESCRIPTION OF FIGURES

[0023] FIG. 1A, 1B and 1C: Mouse in vivo efficacy, 16
days of treatment, intravenous injection (tail vein).

[0024] FIG. 2: Testing in vitro efficacy of various anti-
sense oligonucleotides targeting human NFKB2 mRNA in
HEK293 and Hel a cell lines at single dose concentration.
[0025] FIG. 3: Testing in vitro efficacy of antisense oli-
gonucleotides targeting human NFKB2 mRNA in HEK293
and HeL a cell lines at single dose concentration.

[0026] FIG. 4: Testing in vitro efficacy of antisense oli-
gonucleotides targeting human NFKB2 mRNA in HEK293
and HelLa cell lines at single dose concentration. Zoom in
illustrating the data for compounds targeting the hot spot
regions.

[0027] FIG. 5A, 5B & 5C: Testing in vitro potency and
efficacy of selected oligonucleotides targeting human
NFKB2 mRNA in HEK-293 and HeLa cell lines in a dose
response curve.

[0028] FIG. 6: Human NFKB2 pre-mRNA sequence (SEQ
ID NO 21) derived from the human genomic sequence
NC_000010.11 (102394110 . . . 102402529).

DEFINITIONS
[0029] Oligonucleotide
[0030] 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. Oligo-
nucleotides 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 nucleo-
tides.

[0031] Antisense Oligonucleotides

[0032] 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 (a sub-sequence)
on a target nucleic acid. The antisense oligonucleotides are
not essentially double stranded and are therefore not siR-
NAs. Preferably, the antisense oligonucleotides of the pres-
ent invention are single stranded.

[0033] An LNA antisense oligonucleotide is an antisense
oligonucleotide which comprises at least one LNA nucleo-
side. In some embodiments the LNA antisense oligonucle-
otide is a LNA gapmer oligonucleotide.

[0034] Targeting

[0035] The oligonucleotides of the invention are capable
of targeting the human NFKB2 transcript. Targeting refers to
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the ability of the oligonucleotide to form a functional
complementary hybridization across the contiguous nucleo-
tide sequence of the oligonucleotide with the human NFKB2
transcript, such as a fully complementary hybridization, and
inhibit the expression of the human NFKB2 transcript in a
cell.

[0036] Contiguous Nucleotide Sequence

[0037] 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 embodi-
ments all the nucleotides of the oligonucleotide constitute
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.

[0038] Nucleotides

[0039] Nucleotides are the building blocks of oligonucle-
otides and polynucleotides, and for the purposes of the
present 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”.

[0040] Modified Nucleoside

[0041] 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 some embodiments
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”.

[0042] Modified Internucleoside Linkage

[0043] The term “modified internucleoside linkage” is
defined as generally understood by the skilled person as
linkages other than phosphodiester (PO) linkages, that cova-
lently couples two nucleosides together. Nucleotides with
modified internucleoside linkage are also termed “modified
nucleotides”. In some embodiments, the modified inter-
nucleoside 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 between adjacent nucleosides. Modified internucleo-
side linkages are particularly useful in stabilizing oligo-
nucleotides for in vivo use, and may serve to protect against
nuclease cleavage at regions of DNA or RNA nucleosides in
the oligonucleotide of the invention, for example within the
gap region of a gapmer oligonucleotide, as well as in regions
of modified nucleosides.

[0044] 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
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venom phosphodiesterase (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
some 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 con-
tiguous 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 embodi-
ments 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 resis-
tant internucleoside linkages.

[0045] Modified internucleoside linkages may be selected
from the group comprising phosphorothioate, diphosphoro-
thioate and boranophosphate. In some embodiments, the
modified internucleoside linkages are compatible with the
RNaseH recruitment of the oligonucleotide of the invention,
for example phosphorothioate, diphosphorothioate or bora-
nophosphate.

[0046] In some embodiments the internucleoside linkage
comprises sulphur (S), such as a phosphorothioate inter-
nucleoside linkage.

[0047] A phosphorothioate internucleoside linkage is par-
ticularly useful due to nuclease resistance, beneficial phar-
makokinetics and ease of manufacture. In some embodi-
ments 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 contigu-
ous nucleotide sequence thereof, are phosphorothioate. In
some embodiments all of the internucleoside linkages of the
oligonucleotide, or contiguous nucleotide sequence thereof,
are phosphorothioate.

[0048] In some embodiments, the oligonucleotide com-
prises one or more neutral internucleoside linkage, particu-
larly a internucleoside linkage selected from phosphotri-
ester, methylphosphonate, MMI, amide-3, formacetal or
thioformacetal.

[0049] Further internucleoside linkages are disclosed in
W02009/124238 (incorporated herein by reference). In an
embodiment the internucleoside linkage is selected from
linkers disclosed in W02007/031091 (incorporated herein
by reference). Particularly, the internucleoside linkage may
be selected from —O—P(0),—0—, —O—P(0,S)—0—,
—0—P(8),—0—, —S—P(0),—0—, —S—PO,S)—
O0—, —S—P(8),—0—, —O0—P(0),—S—, —O—P(O,
S)—8—, —S—PO),—S—, —O0—POR"H—-0O—, 0—PO
(OCH;)—0—, —O—PO(NR?)—0O—, —0O—PO
(OCH,CH,S—R)—0—, —O0—PO(BH,)—0—, —0—PO
(NHR#)—O—, —O—P(0),—NR”— —NR”P(0),—
0O—, —NR?—CO—0—, —NR¥—CO—NR¥— and/or
the internucleoside linker may be selected form the group
consisting off —O—Co—0—, —O—CO—NR¥—
—NR”—CO—CH,—, —O—CH,—CO—NR”—,
—O0—CH,—CH,—NR”—, —CO—NR¥”—CH,—,
—CH,—NR”CO—, —O—CH,—CH,—S—,
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—S—CH,—CH,—0—, —S—CH,—CH,—S—,
—CH,—S0O,—CH,—, —CH,—CO—NR”—,
—O—CH,—CH,—NR¥”—CO—CH,—NCH,—0—
CH,—, where R¥ is selected from hydrogen and C,_, alkyl.
[0050] Nuclease resistant linkages, such as phosphothio-
ate 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.
[0051] 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 bioavail-
ability and/or bio-distribution of an oligonucleotide—see
WO2008/113832, incorporated herein by reference.

[0052] In an embodiment all the internucleoside linkages
in the oligonucleotide are phosphorothioate and/or borano-
phosphate linkages. In some embodiments, all the inter-
nucleoside linkages in the oligonucleotide are phosphoro-
thioate linkages.

[0053] Nucleobase

[0054] 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 Chem-
istry Suppl. 37 1.4.1.

[0055] 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
isocytosine, pseudoisocytosine, S-methyl cytosine, 5-thio-
zolo-cytosine,  S-propynyl-cytosine, 5-propynyl-uracil,
5-bromouracil 5-thiazolo-uracil, 2-thio-uracil, 2'thio-thy-
mine, inosine, diaminopurine, 6-aminopurine, 2-aminopu-
rine, 2,6-diaminopurine and 2-chloro-6-aminopurine.
[0056] 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-methy] cytosine. Optionally,
for LNA gapmers, 5-methyl cytosine LNA nucleosides may
be used.

[0057] Modified Oligonucleotide

[0058] The term modified oligonucleotide describes an
oligonucleotide comprising one or more sugar-modified
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nucleosides 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.

[0059] Complementarity

[0060] 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 modi-
fied nucleobases, for example 5-methyl cytosine is often
used in place of cytosine, and as such the term complemen-
tarity 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).

[0061] The term “% complementary” as used herein,
refers to the number of nucleotides in percent of a contigu-
ous nucleotide sequence in a nucleic acid molecule (e.g.
oligonucleotide) which, at a given position, are complemen-
tary 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 multiply-
ing by 100. In such a comparison a nucleobase/nucleotide
which does not align (form a base pair) is termed a mis-
match.

[0062] The term “fully complementary”, refers to 100%
complementarity.

[0063] Identity

[0064] The term “Identity” 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 identical to (i.e. in their ability
to form Watson Crick base pairs with the complementary
nucleoside) 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 are identical between the two
sequences, including gaps, dividing by the total number of
nucleotides in the oligonucleotide and multiplying by 100.

Percent Identity=(Matchesx 100)/Length of aligned
region (with gaps).

[0065] Hybridization

[0066] 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 hydro-
gen bonds between base pairs on opposite strands thereby
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 (T,,)
defined as the temperature at which half of the oligonucle-
otides are duplexed with the target nucleic acid. At physi-
ological conditions T,,, is not strictly proportional to the
affinity (Mergny and Lacroix, 2003, Oligonucleotides
13:515-537). The standard state Gibbs free energy AG® is a
more accurate representation of binding affinity and is
related to the dissociation constant (K ) of the reaction by
AG°=-RTIn(K ), where R is the gas constant and T is the
absolute temperature. Therefore, a very low AG® of the
reaction between an oligonucleotide and the target nucleic
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acid reflects a strong hybridization between the oligonucle-
otide and target nucleic acid. AG® 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 AG® is less than zero.
AG® can be measured experimentally, for example, by use of
the isothermal ftitration 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
AG® measurements. AG® can also be estimated numerically
by using the nearest neighbor model as described by San-
taLucia, 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, oligonucle-
otides of the present invention hybridize to a target nucleic
acid with estimated AG® values below -10 kcal for oligo-
nucleotides that are 10-30 nucleotides in length. In some
embodiments the degree or strength of hybridization is
measured by the standard state Gibbs free energy AG® . The
oligonucleotides may hybridize to a target nucleic acid with
estimated AG® values below the range of -10 kcal, such as
below —15 kcal, such as below -20 kcal and such as below
-25 keal for oligonucleotides that are 8-30 nucleotides in
length. In some embodiments the oligonucleotides hybridize
to a target nucleic acid with an estimated AG® 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 keal.

[0067] Target Nucleic Acid

[0068] According to the present invention, the target
nucleic acid is a nucleic acid which encodes mammalian
NF-kB2 and may for example be a gene, a RNA, a mRNA,
and pre-mRNA, a mature mRNA or a cDNA sequence. The
target may therefore be referred to as an NFKB2 target
nucleic acid.

[0069] For in vivo or in vitro application, the oligonucle-
otide of the invention is typically capable of inhibiting the
expression of the NFKB2 target nucleic acid in a cell which
is expressing the NFKB2 target nucleic acid. The contiguous
sequence of nucleobases of the oligonucleotide of the inven-
tion is typically complementary to the NF-kB2 target
nucleic acid, as measured across the length of the oligo-
nucleotide, 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, or other
non-complementary terminal nucleotides (e.g. region D' or
D"). The target nucleic acid may, in some embodiments, be
a NFKB2 pre-mRNA

[0070] Target Sequence

[0071] 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 comple-
mentary 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 contigu-
ous nucleotide sequence of the oligonucleotide of the inven-
tion. In some embodiments the target sequence is longer
than the complementary sequence of a single oligonucle-
otide, and may, for example represent a preferred region of
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the target nucleic acid which may be targeted by several
oligonucleotides of the invention.

[0072] The target sequence may be a sub-sequence of the
target nucleic acid.

[0073] In some embodiments the sub-sequence is a
sequence selected from the group consisting of SEQ 1D NO
11, 12, 13, 14, 15 or 16, 17, 18, 19 and 20.

[0074] The oligonucleotide of the invention comprises a
contiguous nucleotide sequence which is complementary to
or hybridizes to the target nucleic acid, such as a sub-
sequence of the target nucleic acid, such as a target sequence
described herein.

[0075] The oligonucleotide comprises a contiguous
nucleotide sequence of at least 8 nucleotides which is
complementary to or hybridizes to a target sequence present
in the target nucleic acid molecule. The contiguous nucleo-
tide 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.

[0076] Target Cell

[0077] 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.
[0078] In preferred embodiments the target cell expresses
NFKB2 pre-mRNA.

[0079] In some embodiments the oligonucleotides, conju-
gates or compositions, of the invention are capable to
inhibiting the expression of human NF-kB2 in a cell selected
from the group consisting of HEK-293 and Hel a cells.
[0080] Naturally Occurring Variant

[0081] The term “naturally occurring variant” refers to
variants of NFKB2 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 encoding the same
amino acid, or due to alternative splicing of pre-mRNA, or
the presence of polymorphisms, such as single nucleotide
polymorphisms, and allelic variants. Based on the presence
of the sufficient complementary sequence to the oligonucle-
otide, the oligonucleotide of the invention may therefore
target the target nucleic acid and naturally occurring variants
thereof.

[0082] Insomeembodiments, the naturally occurring vari-
ants have at least 95% such as at least 98% or at least 99%
homology to a mammalian NFKB2 target nucleic acid, such
SEQ ID NO 21.

[0083] Modulation of Expression

[0084] The term “modulation of expression” as used
herein is to be understood as an overall term for an oligo-
nucleotide’s ability to alter the amount of NFKB2 when
compared to the amount of NFKB2 before administration of
the oligonucleotide. Alternatively modulation of expression
may be determined by reference to a control experiment. It
is generally understood that the control is an individual or
target cell treated with a saline composition or an individual
or target cell treated with a non-targeting oligonucleotide
(mock). It may however also be an individual treated with
the standard of care.
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[0085] One type of modulation is an oligonucleotide’s
ability to inhibit, down-regulate, reduce, suppress, remove,
stop, block, prevent, lessen, lower, avoid or terminate
expression of NF-kB2 e.g. by degradation of mRNA or
blockage of transcription.

[0086] High Affinity Modified Nucleosides

[0087] A high affinity modified nucleoside is a modified
nucleotide which, when incorporated into the oligonucle-
otide enhances the affinity of the oligonucleotide for its
complementary target, for example as measured by the
melting temperature (T™). A high affinity modified nucleo-
side 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).
[0088] Sugar Modifications

[0089] 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.

[0090] 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.

[0091] 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 typi-
cally lacks a bond between the C2 and C3 carbons (e.g.
UNA). Other sugar modified nucleosides include, for
example, bicyclohexose nucleic acids (W02011/017521) or
tricyclic nucleic acids (W02013/154798). Modified nucleo-
sides 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.
[0092] 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' sub-
stituted nucleosides, and numerous 2' substituted nucleo-
sides have been found to have beneficial properties when
incorporated into oligonucleotides, such as enhanced
nucleoside resistance and enhanced affinity.

[0093] 2' Modified Nucleosides.

[0094] A 2' sugar modified nucleoside is a nucleoside
which has a substituent other than H or —OH at the 2'
position (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-
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RNA, and 2'-F-ANA nucleoside. For further examples,
please see e.g. Freier & Altmann; Nucl. Acid Res., 1997, 25,
4429-4443 and Uhlmann; Curr. Opinion in Drug Develop-
ment, 2000, 3(2), 293-213, and Deleavey and Dambha,
Chemistry and Biology 2012, 19, 937. Below are illustra-
tions of some 2' substituted modified nucleosides.

b‘q"O "b\,‘o
Base Base
O O
(g) OCH; (s) F
2'-0-Me 2'F-RNA
"L-MO "\%O
Base Base
F
O O
2'F-ANA I
|
2'-0-MOE
%I"O bb'"O
Base Base
O O
TN
~ NH,
2-0-Allyl ,
2'-O-Ethylamine
[0095] Locked Nucleic Acid Nucleosides (LNA).

[0096] ILNA 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.

[0097] 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:

B-D

or

Formula I
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-continued
a-L
R> ps* R R
Formula IT
[0098] wherein W is selected from —O— —S—,

—N(R%)—, —C(R?R?)—, such as, in some embodiments
[0099] B designates a nucleobase or modified nucleobase
moiety;

[0100] Z designates an internucleoside linkage to an adja-
cent nucleoside, or a 5'-terminal group;

[0101] Z* designates an internucleoside linkage to an
adjacent nucleoside, or a 3'-terminal group;

[0102] X designates a group selected from the list con-
sisting of —C(RR’)—, —CRY=CR*—, —CR%
—N—, —O0—, —Si(R*),—, —S—, —SO,—, —NR")—,
and >C—7

[0103] In some embodiments, X is selected from the
group consisting of: —O—, —S—, NH—, NR“R?,
—CH,—, CRR?, —C(=CH,)—, and
—O(=CR“R*)—

[0104] In some embodiments, X is —O—

[0105] Y designates a group selected from the group

consisting of —C(R'R?)—, —C(R*)=C(R*)—, —C(R%)
:Nis 4075 7Si(Ra)275 7875 780275 7N(Ra)7s
and >C—7

[0106] In some embodiments, Y is selected from the
group consisting off —CH,—, —C(R'R")—,
—CH,CH,—, —C(R*R”)—C(R*R?)—,
—CH,CH,CH,—, —CR'R®)C(R'R*)C(R'R?)—,

—CRYH)=CR?)—, and —C(R“)=N—

[0107] In some embodiments, Y is selected from the
group  consisting off —CH,—  —CHR*—,
—CHCH,—, CRR*—

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(R'R?)—, —C(R“)=C
R"—, —CRYH=N—, —O—, —SiR%),— —S—,
—S0,—, —N(R*)—, and >C—7Z,

[0108] In some embodiments, —X—Y— designates a
biradicle selected from the groups consisting of:
—X—CH,—, —X—CR“R*—, —X—CHR*—,
—X—C(HCH;)—, —O0—Y—, —0O—CH,—,
—S—CH,—, —NH—CH,—, —O—CHCH;,—,
—CH,—0O—O0H,, —O—CH(CH,CH,)—,
—0O—CH,—CH,—, OCH,—OH,—OH,——0—
CH,OCH,—, —O—NCH,—, —O(—CH,)—CH,—,
—NR“—CH,—, N—0O—CH,, —S—CR“R’— and
—S—CHR*—.

[0109] In some embodiments —X—Y— designates
—O—CH,- or —O—CH(0H,)-.
[0110] wherein Z is selected from —O—, —S—, and
—NRY)—,
[0111] and R“ and, when present R”, each is independently

selected from hydrogen, optionally substituted C,_4-alkyl,
optionally substituted C, s-alkenyl, optionally substituted
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C,_¢-alkynyl, hydroxy, optionally substituted C, s-alkoxy,
C,_¢-alkoxyalkyl, C, c-alkenyloxy, carboxy, C, ,-alkoxycar-
bonyl, C, s-alkylcarbonyl, formyl, aryl, aryloxy-carbonyl,
aryloxy, arylcarbonyl, heteroaryl, heteroaryloxy-carbonyl,
heteroaryloxy, heteroarylcarbonyl, amino, mono- and di(C,_
s-alkyl)amino, carbamoyl, mono- and di(C,_,-alkyl)amino-
carbonyl, amino-C, s-alkyl-aminocarbonyl, mono- and
di(C,_¢-alkyl)amino-C, ¢-alkyl-aminocarbonyl, C, s-alkyl-
carbonylamino, carbamido, C, s-alkanoyloxy, sulphono,
C, ¢-alkylsulphonyloxy, nitro, azido, sulphanyl, C, s-alkyl-
thio, halogen, where aryl and heteroaryl may be optionally
substituted and where two geminal substituents R* and R”
together may designate optionally substituted methylene
(=CH,), wherein for all chiral centers, asymmetric groups
may be found in either R or S orientation.

[0112] wherein R, R?, R?, R® and R** are independently
selected from the group consisting of: hydrogen, optionally
substituted C, s-alkyl, optionally substituted C, s-alkenyl,
optionally substituted C, s-alkynyl, hydroxy, C, s-alkoxy,
C,_¢-alkoxyalkyl, C, c-alkenyloxy, carboxy, C, ,-alkoxycar-
bonyl, C, s-alkylcarbonyl, formyl, aryl, aryloxy-carbonyl,
aryloxy, arylcarbonyl, heteroaryl, heteroaryloxy-carbonyl,
heteroaryloxy, heteroarylcarbonyl, amino, mono- and di(C, _
s-alkyl)amino, carbamoyl, mono- and di(C, ¢-alkyl)-amino-
carbonyl, amino-C, s-alkyl-aminocarbonyl, mono- and
di(C,_¢-alkyl)amino-C, ¢-alkyl-aminocarbonyl, carbo-
nylamino, carbamido, C, c-alkanoyloxy, sulphono, C, .-
alkylsulphonyloxy, nitro, azido, sulphanyl, C, s-alkylthio,
halogen, where aryl and heteroaryl may be optionally sub-
stituted, and where two geminal substituents together may
designate oxo, thioxo, imino, or optionally substituted meth-
ylene.

[0113] Insomeembodiments R', R® R? R> and R>* are
independently selected from C, ¢ alkyl, such as methyl,
and hydrogen.

[0114] Insomeembodiments R', R, R? R’ and R** are
all hydrogen.

[0115] In some embodiments R, R?, R?, are all hydro-
gen, and either R® and R>* is also hydrogen and the
other of R® and R>* is other than hydrogen, such as C,
alkyl such as methyl.

[0116] In some embodiments, R* is either hydrogen or
methyl. In some embodiments, when present, R” is
either hydrogen or methyl.

[0117] In some embodiments, one or both of R* and R?
is hydrogen

[0118] In some embodiments, one of R® and R” is
hydrogen and the other is other than hydrogen

[0119] In some embodiments, one of R® and R” is
methyl and the other is hydrogen

[0120] In some embodiments, both of R and R? are
methyl.
[0121] In some embodiments, the biradicle —X—Y— is

—O—CH,—, Wis O, and all of R, R?, R?, R and R** are
all hydrogen. Such LNA nucleosides are disclosed in WO99/
014226, WO00/66604, WO98/039352 and WO2004/
046160 which are all hereby incorporated by reference, and
include what are commonly known as beta-D-oxy LNA and
alpha-L-oxy LNA nucleosides.

[0122] In some embodiments, the biradicle —X—Y— is
—S—CH,—, Wis O, and all of R*, R, R?, R® and R>* are
all hydrogen. Such thio LNA nucleosides are disclosed in
W099/014226 and W02004/046160 which are hereby
incorporated by reference.
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[0123] In some embodiments, the biradicle —X—Y— is
—NH—CH,—, Wis O, and all of R*, R?, R?, R® and R>*
are all hydrogen. Such amino LNA nucleosides are disclosed
in W099/014226 and W0O2004/046160 which are hereby
incorporated by reference.

[0124] In some embodiments, the biradicle —X—Y— is
—0O—CH,—CH,— or —O—CH,—CH,— CH,—, W is
0, and all of R!, R? R? R’ and R>* are all hydrogen. Such
LNA nucleosides are disclosed in WO00/047599 and Morita
et al, Bioorganic & Med. Chem. Lett. 12 73-76, which are
hereby incorporated by reference, and include what are
commonly known as 2'-O-4'C-ethylene bridged nucleic
acids (ENA).

[0125] In some embodiments, the biradicle —X—Y— is
—O—CH,—, Wis O, and all of R', R? R?, and one of R®
and R>* are hydrogen, and the other of R®> and R>* is other
than hydrogen such as O, ¢ alkyl, such as methyl. Such §'
substituted LNA nucleosides are disclosed in W0O2007/
134181 which is hereby incorporated by reference.

[0126] In some embodiments, the biradicle —X—Y— is
— O—CR“R®—, wherein one or both of R* and R? are other
than hydrogen, such as methyl, W is O, and all of R*, R?, R,
and one of R> and R>* are hydrogen, and the other of R® and
R’* is other than hydrogen such as O, s alkyl, such as
methyl. Such bis modified LNA nucleosides are disclosed in
W02010/077578 which is hereby incorporated by reference.
[0127] In some embodiments, the biradicle —X—Y—
designate the bivalent linker group —O—CH(CH,OCH;)—
(2' O-methoxyethyl bicyclic nucleic acid—Seth at al., 2010,
J. Org. Chem. Vol 75(5) pp. 1569-81). In some embodi-
ments, the biradicle —X—Y— designate the bivalent linker
group —O—CH(CH,CH;)-(2'0O-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—CHR*—, W is O, and all of R}, R, R?, R® and R*
are all hydrogen. Such 6' substituted LNA nucleosides are
disclosed in WO10036698 and WO07090071 which are
both hereby incorporated by reference.

[0128] In some embodiments, the biradicle —X—Y— is
—O—CH(CH,OCH,)—, W is O, and all of R, R*, R? R®
and R°* are all hydrogen. Such LNA nucleosides are also
known as cyclic MOE:s in the art (¢cMOE) and are disclosed
in WO07090071.

[0129] In some embodiments, the biradicle —X—Y—
designate the bivalent linker group —O—CH(CH;)—. —in
either the R- or S-configuration. In some embodiments, the
biradicle —X—Y— together designate the bivalent linker
group —O—CH,—O—CH,— (Seth at al., 2010, J. Org.
Chem). In some embodiments, the biradicle —X—Y— is
—O—CH(CH,)—, Wis O, and all of R*, R%, R, R” and R**
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)
which are both hereby incorporated by reference).

[0130] In some embodiments, the biradicle —X—Y— is
—O—CR“R’—, wherein in neither R* or R? is hydrogen, W
is O, and all of R*, R?, R?, R® and R>* are all hydrogen. In
some embodiments, R* and R? are both methyl. Such &
di-substituted LNA nucleosides are disclosed in WO
2009006478 which is hereby incorporated by reference.
[0131] In some embodiments, the biradicle —X—Y— is
—S—CHR*—, Wis O, and all of R!, R?, R, R® and R>* are
all hydrogen. Such 6' substituted thio LNA nucleosides are
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disclosed in WO11156202 which is hereby incorporated by
reference. In some 6' substituted thio LNA embodiments R*
is methyl.

[0132] In some embodiments, the biradicle —X—Y— is
—C(=CH2)—C(R*R*)—, such as —C(=CH,)—CH,—,
or —C(—=CH,)—CH(CH,)—W is O, and all of R, R?, R?,
R’ and R>* are all hydrogen. Such vinyl carbo LNA nucleo-
sides are disclosed in WO08154401 and WO09067647
which are both hereby incorporated by reference.

[0133] In some embodiments the biradicle —X—Y— is
—N(—OR*)—, W is O, and all of R*, R? R?, R® and R**
are all hydrogen. In some embodiments R” is C,_; alkyl such
as methyl. Such LNA nucleosides are also known as N
substituted LNAs and are disclosed in W0O2008/150729
which is hereby incorporated by reference. In some embodi-
ments, the biradicle —X—Y— together designate the biva-
lent linker group —O—NR*—CH;— (Seth at al., 2010, J.
Org. Chem). In some embodiments the biradicle —X—Y—
is —N(R*)—, W is O, and all of R*, R?, R?, R® and R>* are
all hydrogen. In some embodiments R” is C,  alkyl such as
methyl.

[0134] In some embodiments, one or both of R® and R>*
is hydrogen and, when substituted the other of R®> and R>*
is C,_¢ alkyl such as methyl. In such an embodiment, R*, R?,
R?, may all be hydrogen, and the biradicle —X—Y— may
be selected from —O—CH2— or —O—C(HCR*)—, such
as —O—C(HCH3)—.

[0135] Insome embodiments, the biradicle is —CR“R®—
O—CR“R?—, such as CH,—O—CH,—, W is O and all of
R, R% R? R® and R®* are all hydrogen. In some embodi-
ments R is C, , alkyl such as methyl. Such LNA nucleo-
sides are also known as conformationally restricted nucleo-
tides (CRNs) and are disclosed in W02013036868 which is
hereby incorporated by reference.

[0136] In some embodiments, the biradicle is
—O—CR“R*—0O—CRR*—, such as O—CH,—O—
CH,—, W is O and all of R', R?, R?, R® and R’* are all
hydrogen. In some embodiments R* is C,  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, which is hereby
incorporated by reference.

[0137] It will be recognized than, unless specified, the
LNA nucleosides may be in the beta-D or alpha-L stereoi-
soform.

[0138] Certain examples of LNA nucleosides are pre-
sented in Scheme 1.

Scheme 1
O (@)
B B
(0] (0]
/o\o /o\ NI
B-D-oxy LNA B-D-amino LNA
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Carboxyxlic(vinyl)a-L-LNA 6’ methyl thio p-D LNA
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-continued

Substituted p-D amino LNA

[0139] As illustrated in the examples, in some embodi-
ments of the invention the LNA nucleosides in the oligo-
nucleotides are beta-D-oxy-LNA nucleosides.

[0140]

[0141] Nuclease mediated degradation refers to an oligo-
nucleotide capable of mediating degradation of a comple-
mentary nucleotide sequence when forming a duplex with
such a sequence.

[0142] 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 endonu-
clease, preferably endoribonuclease (RNase), such as RNase

[0143] H. Examples of oligonucleotide designs which
operate via nuclease mediated mechanisms are oligonucle-
otides 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.

[0144]

[0145] The RNase H activity of an antisense oligonucle-
otide refers to its ability to recruit RNase H when in a duplex
with a complementary RNA molecule. WO01/23613 pro-
vides 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 complemen-
tary target nucleic acid sequence, has an initial rate, as
measured in pmol/l/min, of at least 5%, such as 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 phosphorothioate linkages
between all monomers in the oligonucleotide, and using the
methodology provided by Example 91-95 of W001/23613
(hereby incorporated by reference).

[0146]

[0147] 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 regions which comprise one or more affinity
enhancing modified nucleosides (flanks or wings). 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'
flank comprises affinity enhancing modified nucleosides)
and for tailmers the 5' flank is missing (i.e. the 3' flank
comprises affinity enhancing modified nucleosides).

Nuclease Mediated Degradation

RNase H Activity and Recruitment

Gapmer
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[0148] LNA Gapmer

[0149] The term LNA gapmer is a gapmer oligonucleotide
wherein at least one of the affinity enhancing modified
nucleosides is an LNA nucleoside.

[0150] Mixed Wing Gapmer

[0151] The term mixed wing gapmer or mixed flank
gapmer refers to a LNA gapmer wherein at least one of 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'-0-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 only
LNA nucleosides (e.g. 5' or 3') and the other flank (3' or 5'
respectfully) comprises 2' substituted modified nucleoside
(s) and optionally LNA nucleosides.

[0152]

[0153] The term “gapbreaker oligonucleotide” is used in
relation to a gapmer capable of maintaining RNAseH
recruitment even though the gap region is disrupted by a
non-RNaseH recruiting nucleoside (a gap-breaker nucleo-
side, E) such that the gap region comprise less than 5
consecutive DNA nucleosides. Non-RNaseH recruiting
nucleosides are for example nucleosides in the 3' endo
conformation, such as LNA’s where the bridge between C2'
and C4' of the ribose sugar ring of a nucleoside is in the beta
conformation, such as beta-D-oxy LNA or ScET nucleoside.
The ability of gapbreaker oligonucleotide to recruit RNaseH
is typically sequence or even compound specific—see
Rukov et al. 2015 Nucl. Acids Res. Vol. 43 pp. 8476-8487,
which discloses “gapbreaker” oligonucleotides which
recruit RNaseH which in some instances provide a more
specific cleavage of the target RNA.

[0154] In some embodiments, the oligonucleotide of the
invention is a gapbreaker oligonucleotide. In some embodi-
ments the gapbreaker oligonucleotide comprise a 5'-flank
(F), a gap (G) and a 3'-flank (F"), wherein the gap is disrupted
by a non-RNaseH recruiting nucleoside (a gap-breaker
nucleoside, E) such that the gap contain at least 3 or 4
consecutive DNA nucleosides. In some embodiments the
gapbreaker nucleoside (E) is an LNA nucleoside where the
bridge between C2' and C4' of the ribose sugar ring of a
nucleoside is in the beta conformation and is placed within
the gap region such that the gap-breaker LNA nucleoside is
flanked 5' and 3' by at least 3 (5') and 3 (3") or at least 3 (5")
and 4 (3') or at least 4(5") and 3(3') DNA nucleosides, and
wherein the oligonucleotide is capable of recruiting
RNaseH.

[0155] The gapbreaker oligonucleotide can be represented
by the following formulae:

Gapbreaker

[0156] F-G-E-G-F'; in particular F, ,-G; ,-E,-G; 4-F,
[0157] D'-F-G-F', in particular D', ;-F, .- G5 4-E,-G; ,-
F1—7

[0158] F-G-F'-D",inparticularF, , G5-,E;-G;_F, ;D" 5
[0159] D'-F-G-F'-D", in particular D', ;-F, .- G5 ,-E|-G;_
4-F, 7-D" 5

[0160] Where region D' and D" are as described in the

section “Gapmer design”.

[0161] In some embodiments the gapbreaker nucleoside
(E) is a beta-D-oxy LNA or ScET or another beta-LNA
nucleosides shown in Scheme 1).
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[0162] Conjugate

[0163] The term conjugate as used herein refers to an
oligonucleotide which is covalently linked to a non-nucleo-
tide moiety (conjugate moiety or region C or third region).
[0164] 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, bio-
availability, metabolism, excretion, permeability, and/or cel-
Iular uptake of the oligonucleotide. In particular the conju-
gate 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 W02013/033230 pro-
vides suitable conjugate moieties, which are hereby incor-
porated by reference. Further suitable conjugate moieties are
those capable of binding to the asialoglycoprotein receptor
(ASGPr). In particular tri-valent N-acetylgalactosamine
conjugate moieties are suitable for binding to the ASGPr, see
for example WO 2014/076196, WO 2014/207232 and WO
2014/179620 (hereby incorporated by reference).

[0165] 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, each of which is incorporated
herein by reference in its entirety.

[0166] Inanembodiment, the non-nucleotide moiety (con-
jugate moiety) is selected from the group consisting of
carbohydrates, cell surface receptor ligands, drug sub-
stances, hormones, lipophilic substances, polymers, pro-
teins, peptides, toxins (e.g. bacterial toxins), vitamins, viral
proteins (e.g. capsids) or combinations thereof.

[0167] Linkers

[0168] 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
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 or contiguous nucleotide sequence
complementary to the target nucleic acid (region A).
[0169] In some embodiments of the invention the conju-
gate 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 oligo-
nucleotide or contiguous nucleotide sequence complemen-
tary to the target nucleic acid (region A or first region) and
the conjugate moiety (region C or third region).

[0170] Region B refers to biocleavable linkers comprising
or consisting of a physiologically labile bond that is cleav-
able 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
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or agents, and salt concentration found in or analogous to
those encountered in mammalian cells. Mammalian intrac-
ellular 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 some embodiments the nuclease sus-
ceptible 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 (hereby incorporated by reference).

[0171] 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 oligo-
nucleotide (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-B-Y-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 some embodiments the
linker (region Y) is a C6 amino alkyl group.

[0172] Treatment

[0173] 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. prophy-
laxis. It will therefore be recognized that treatment as
referred to herein may, in some embodiments, be prophy-
lactic.

DETAILED DESCRIPTION OF THE

INVENTION
[0174] The Oligonucleotides of the Invention
[0175] The invention relates to oligonucleotides capable

of inhibiting the expression of NF-kB2. The modulation is
may achieved by hybridizing to a target nucleic acid encod-
ing NF-kB2 or which is involved in the regulation of
NF-kB2. The target nucleic acid may be a mammalian
NFKB2 sequence, such as SEQ ID NO 21.

[0176] In some embodiments the antisense oligonucle-
otide of the invention is capable of modulating the expres-
sion of the target by inhibiting or down-regulating it. Pref-
erably, such modulation produces an inhibition of
expression of at least 20% compared to the normal expres-
sion level of the target, more preferably at least 30%, 40%,
50%, 60%, 70%, 80%, or 90% inhibition compared to the
normal expression level of the target. In some embodiments
oligonucleotides of the invention may be capable of inhib-
iting expression levels of NFKB2 mRNA by at least 60% or
70% in vitro using HEK-293 or Hela cells. In some
embodiments compounds of the invention may be capable of
inhibiting expression levels of NF-kB2 protein by at least
50% in vitro using HEK-293 or Hel a cells. Suitably, the
examples provide assays which may be used to measure
NFKB2 RNA or protein inhibition. The target modulation is
triggered by the hybridization between a contiguous nucleo-
tide sequence of the oligonucleotide and the target nucleic
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acid. In some embodiments the oligonucleotide of the inven-
tion comprises mismatches 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 NF-kB2 expression. Reduced binding
affinity resulting from 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.

[0177] An aspect of the present invention relates to an
antisense oligonucleotide which consists or comprises a
contiguous nucleotide sequence of 10 to 30 nucleotides in
length with at least 90% complementarity to a human
NFKB2 sequence.

[0178] In some embodiments, the oligonucleotide com-
prises a contiguous sequence which is at least 90% comple-
mentary, such as at least 91%, such as at least 92%, such as
at least 93%, such as at least 94%, such as at least 95%, such
as at least 96%, such as at least 97%, such as at least 98%,
or 100% complementary with a region of the target nucleic
acid.

[0179] In some embodiments the oligonucleotide of the
invention, or contiguous nucleotide sequence thereof is fully
complementary (100% complementary) to a region of the
target nucleic acid, or in some embodiments may comprise
one or two mismatches between the oligonucleotide and the
target nucleic acid.

[0180] In some embodiments the oligonucleotide com-
prises a contiguous nucleotide sequence of 10 to 30 nucleo-
tides in length with at least 90% complementary, such as
fully (or 100%) complementary, to a region of a sequence
selected from SEQ ID NOs 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, and 22.

[0181] In some embodiments, the oligonucleotide of the
invention 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. In some embodiments the oligonucle-
otide comprises or consists of 13, 14, 15, 16 or 17 nucleo-
tides in length.

[0182] In some embodiments, the oligonucleotide or con-
tiguous 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 nucleo-
tides. It is to be understood that any range given herein
includes the range endpoints. Accordingly, if an oligonucle-
otide is said to include from 10 to 30 nucleotides, both 10
and 30 nucleotides are included.

[0183] In some embodiments, the contiguous nucleotide
sequence comprises or consists of 8,9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30
contiguous nucleotides in length. In some embodiments, the
oligonucleotide comprises or consists of 14, 15 or 16 nucleo-
tides in length.

[0184] In some embodiments, the oligonucleotide or con-
tiguous nucleotide sequence comprises or consists of a
sequence selected from the group consisting SEQ ID NO 1,
2,3,4,5 6,7,8,9 and 10, or at least 12 contiguous
nucleotides thereof.

[0185] In some embodiments, the oligonucleotide or con-
tiguous nucleotide sequence comprises or consists of a
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sequence selected from the group consisting SEQ ID NO 1,
2,3,4,6,7,8,9 and 10, or at least 12 contiguous nucleotides
thereof.

[0186] In some embodiments, the oligonucleotide or con-
tiguous nucleotide sequence comprises or consists of a
sequence selected from the group consisting SEQ ID NO 1,
2,3,4,5 6,7,8,9 and 10, or at least 14 contiguous
nucleotides thereof.

[0187] In some embodiments, the oligonucleotide or con-
tiguous nucleotide sequence comprises or consists of a
sequence selected from the group consisting SEQ ID NO 1,
2,3,4,5 6,7,8,9 and 10, or at least 15 contiguous
nucleotides thereof.

[0188] In some embodiments, the oligonucleotide or con-
tiguous nucleotide sequence comprises or consists of a
sequence selected from the group consisting SEQ ID NO 5
or at least 13, 14, 15 or 16 contiguous nucleotides thereof.
[0189] Oligonucleotide Design

[0190] 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 nucleosides. In some embodiments, the oligonucle-
otide comprises sugar-modified nucleosides and DNA
nucleosides. Incorporation 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, the modified nucleosides
may also be termed units.

[0191] 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 nucleo-
sides, such as from 3 to 8 modified nucleosides, such as from
4 to 7 modified nucleosides, such as 6 or 7 modified
nucleosides.

[0192] In an embodiment, 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
nucleosides. Even more preferably the one or more modified
nucleoside is a locked nucleic acid (LNA).

[0193] In a further embodiment the oligonucleotide com-
prises at least one modified internucleoside linkage. In some
embodiments all the internucleoside linkages within the
contiguous nucleotide sequence are phosphorothioate or
boranophosphate internucleoside linkages. In some embodi-
ments all the internucleotide linkages in the contiguous
sequence of the oligonucleotide are phosphorothioate link-
ages.

[0194] In some embodiments, the oligonucleotide of the
invention comprises at least one LNA nucleoside, such as 1,
2,3,4,5, 6,7, or 8 LNA nucleosides, such as from 2 to 6
LNA nucleosides, such as from 3 to 7 LNA nucleosides, 4
to 8 LNA nucleosides or 3, 4, 5, 6, 7 or 8 LNA nucleosides.
In some embodiments, at least 75% of the modified nucleo-
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sides in the oligonucleotide are LNA nucleosides, such as
80%, such as 85%, such as 90% of the modified nucleosides
are LNA nucleosides. In a still further embodiment all the
modified nucleosides in the oligonucleotide are LN A nucleo-
sides. In a further embodiment, the oligonucleotide may
comprise both beta-D-oxy-LNA, and one or more of the
following LNA nucleosides: thio-LNA, amino-LNA, oxy-
LNA, and/or ENA in either the beta-D or alpha-L configu-
rations or combinations thereof. In a further embodiment, all
LNA cytosine units are 5-methyl-cytosine. In some embodi-
ments the oligonucleotide or contiguous nucleotide
sequence has at least 1 LNA nucleoside at the 5' end and at
least 2 LNA nucleosides at the 3' end of the nucleotide
sequence.

[0195] In some embodiments, the oligonucleotide of the
invention comprises at least one modified nucleoside which
is a 2'-MOE-RNA nucleoside, such as 2, 3, 4,5, 6,7, 8, 9 or
10 2'-MOE-RNA nucleosides. 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 nucleosides.
[0196] In some embodiments, the oligonucleotide of the
invention comprises at least one LNA nucleoside and at least
one 2' substituted modified nucleoside.

[0197] In some embodiments of the invention, the oligo-
nucleotide comprise both 2' sugar modified nucleosides and
DNA units. Preferably the oligonucleotide comprises both
LNA and DNA nucleosides (units). 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
nucleosides and the remaining nucleosides 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.

[0198] In an embodiment of the invention the oligonucle-
otide of the invention is capable of recruiting RNase H.
[0199] The structural design of the oligonucleotide of the
invention may be selected from gapmers, gapbreakers, head-
mers and tailmers. In some embodiments the oligonucle-
otide of the invention is a gapmer.

[0200] Gapmer Design

[0201] In some embodiments 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 regions) comprise a contiguous stretch of
modified nucleosides, which are complementary to the
NFKB2 target nucleic acid, while the gap region, G, com-
prises 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-I.-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
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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 com-
prises at least one LNA nucleoside. In some embodiments
both the 5' and 3' flanking regions comprise a LNA nucleo-
side. In some embodiments all the nucleosides in the flank-
ing 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 nucleosides, 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. Con-
sequently, 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.

[0202] Region F

[0203] RegionF (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 nucleo-
sides, 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. The
F region is defined by having at least on modified nucleoside
at the 5’ end and at the 3' end of the region.

[0204] In some embodiments, the modified nucleosides in
region F have a 3' endo structure.

[0205] In an embodiment, one or more of the modified
nucleosides in region F are 2' modified nucleosides. In one
embodiment all the nucleosides in Region F are 2' modified
nucleosides.

[0206] In another embodiment region F comprises DNA
and/or RNA in addition to the 2' modified nucleosides.
Flanks comprising DNA and/or RNA are characterized by
having a 2' modified nucleoside in the 5' end and the 3'end
(adjacent to the G region) of the F region. In one embodi-
ment the region F comprise DNA nucleosides, such as from
1 to 3 contiguous DNA nucleosides, such as 1 to 3 or 1 to
2 contiguous DNA nucleosides. The DNA nucleosides in the
flanks should preferably not be able to recruit RNase H. In
some embodiments the 2' modified nucleosides and DNA
and/or RNA nucleosides in the F region alternate with 1 to
3 2' modified nucleosides and 1 to 3 DNA and/or RNA
nucleosides. Such flanks can also be termed alternating
flanks. The length of the 5' flank (region F) in oligonucle-
otides with alternating flanks may be 4 to 10 nucleosides,
such as 4 to 8, such as 4 to 6 nucleosides, such as 4, 5, 6 or
7 modified nucleosides. In some embodiments only the 5'
flank of the oligonucleotide is alternating. Specific examples
of region F with alternating nucleosides are

2'1—3_Nyl—4_2'1—3

210N 52 5N 52"
[0207] Where 2' indicates a modified nucleoside and N' is
a RNA or DNA. In some embodiments all the modified
nucleosides in the alternating flanks are LNA and the N' is
DNA.In a further embodiment one or more of the 2' modi-
fied nucleosides in region F are selected from 2'-)-alkyl-
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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.

[0208] In some embodiments the F region comprises both
LNA and a 2' substituted modified nucleoside. These are
often termed mixed wing or mixed flank oligonucleotides.

[0209] In one embodiment of the invention all the modi-
fied nucleosides in region F are LNA nucleosides. In a
further embodiment all the 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-L.NA, cET, and/or
ENA, in either the beta-D or alpha-I. configurations or
combinations thereof. In some embodiments region F com-
prise at least 1 beta-D-oxy LNA unit, at the 5' end of the
contiguous sequence.

[0210]

[0211] Region G (gap region) preferably comprise, con-
tain 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 aforemen-
tioned nuclease, in particular RNaseH. In a further embodi-
ment 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 nucle-
ase.

[0212] 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, both incorporated herein by reference), 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 incorporated herein by reference). UNA is
unlocked nucleic acid, typically where the bond between C2
and C3 of the ribose has been removed, forming an unlocked
“sugar” residue.

[0213] In a still further embodiment at least one nucleo-
side unit in region G is a DNA nucleoside unit, such as from
1to 12 DNA units, such as 2,3,4,5,6,7,8,9, 10or 11 DNA
units, preferably from 2 to 12 DNA units, such as from 4 to
12 DNA units, more preferably from 5 to 11, or from 2 to 10,
4 to 10 or 6 to 10 DNA units, such as from 7 to 10 DNA
units, such as 8, 9 or 10 DNA units. In some embodiments,
region G consists of 100% DNA units. In some embodiment
G consists of from 8-12 DNA units.

[0214] 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.

[0215] In a still further embodiment at least one nucleo-
side unit in region G is an alpha-L-LNA nucleoside unit,
such as at least one alpha-L-LNA, such as 2, 3, 4, 5,6, 7, 8
or 9 alpha-L-LNA. In a further embodiment, region G
comprises the least one alpha-[.-L.NA is alpha-L.-oxy-LNA.
In a further embodiment region G comprises a combination
of DNA and alpha-L.-LNA nucleoside units.

Region G
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[0216] In some embodiments the size of the contiguous
sequence in region G may be longer, such as 12, 13, 14, 15,
16, 17, 18, 19 or 20 nucleoside units.

[0217] In some embodiments, nucleosides in region G
have a 2' endo structure.

[0218] In some embodiments region G may comprise a
gapbreaker nucleoside, leading to a gapbreaker oligonucle-
otide, which is capable of recruiting RNase H.

[0219] Region I

[0220] 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 nucleo-
side, 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. The F' region is defined by having at least on
modified nucleoside at the 5' end and at the 3' end of the
region.

[0221] In some embodiments, the modified nucleosides in
region F' have a 3' endo structure.

[0222] In an embodiment, one or more of the modified
nucleosides in region F' are 2' modified nucleosides. In one
embodiment all the nucleosides in Region F' are 2' modified
nucleosides.

[0223] In an embodiment, one or more of the modified
nucleosides in region F' are 2' modified nucleosides.
[0224] In one embodiment all the nucleosides in Region F'
are 2' modified nucleosides. In another embodiment region
F' comprises DNA or RNA in addition to the 2' modified
nucleosides. Flanks comprising DNA or RNA are charac-
terized by having a 2' modified nucleoside in the 5' end
(adjacent to the G region) and the 3'end of the F' region. In
one embodiment the region F' comprises DNA nucleosides,
such as from 1 to 4 contiguous DNA nucleosides, such as 1
to 3 or 1 to 2 contiguous DNA nucleosides. The DNA
nucleosides in the flanks should preferably not be able to
recruit RNase H. In some embodiments the 2' modified
nucleosides and DNA and/or RNA nucleosides in the F'
region alternate with 1 to 3 2' modified nucleosides and 1 to
3 DNA and/or RNA nucleosides, such flanks can also be
termed alternating flanks. The length of the 3' flank (region
F") in oligonucleotides with alternating flanks may be 4 to 10
nucleosides, such as 4 to 8, such as 4 to 6 nucleosides, such
as 4, 5, 6 or 7 modified nucleosides. In some embodiments
only the 3' flank of the oligonucleotide is alternating. Spe-
cific examples of region F' with alternating nucleosides are

21N 42y

210N 52 5N 52"

[0225] Where 2' indicates a modified nucleoside and N' is
a RNA or DNA. In some embodiments all the modified
nucleosides in the alternating flanks are LNA and the N' is
DNA. 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.

[0226] Insome embodiments the F' region comprises both
LNA and a 2' substituted modified nucleoside. These are
often termed mixed wing or mixed flank oligonucleotides.
[0227] In one embodiment of the invention all the modi-
fied nucleosides in region F' are LNA nucleosides. In a
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further embodiment all the nucleosides in Region F' are
LNA nucleosides. In a further embodiment the LNA nucleo-
sides 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-I. configurations or
combinations thereof. In some embodiments region F' has at
least 2 beta-D-oxy LNA unit, at the 3' end of the contiguous
sequence.

[0228] Region D' and D"

[0229] Region D' and D" can be attached to the 5' end of
region F or the 3' end of region F', respectively.

[0230] Region D' or D" may independently comprise 1, 2,
3, 4 or 5 additional nucleotides, which may be complemen-
tary 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
phosphodiester linkages, and may be DNA or RNA. In
another embodiment, the additional 5' and/or 3' end nucleo-
tides are modified nucleotides which may for example be
included to enhance nuclease stability or for ease of syn-
thesis. In an embodiment of the oligonucleotide, the inven-
tion comprises a region D' and/or D" in addition to the
contiguous nucleotide sequence.

[0231] In some embodiments the oligonucleotide of the
invention may consist of the contiguous nucleotide sequence
and region D' and/or D", and a conjugation group covalently
attached to region D' or D".

[0232] The gapmer oligonucleotide of the present inven-
tion can be represented by the following formulae:

[0233] F-G-F'; in particular F, -G, ;»-F';

[0234] D'-F-G-F', in particular D', ;-F, .-G, |,-F, ,
[0235] F-G-F'-D", in particular F, .-G, |,-F'; ,-D"; 3
[0236] D'-F-G-F'-D", in particular D', ;-F, .-G, ;,-F, --
D”l—3

[0237] The preferred number and types of nucleosides in

regions F, G and F', D' and D" have been described above.
[0238] The oligonucleotide conjugates of the present
invention have a region C covalently attached to either the
5" or 3' end of the oligonucleotide, in particular the gapmer
oligonucleotides presented above.

[0239] In one embodiment the oligonucleotide conjugate
of the invention comprises a oligonucleotide with the for-
mula 5'-D'-F-G-F'-3' or 5'-F-G-F'-D"-3', where region F and
F' independently comprise 1-7 modified nucleosides, G is a
region between 6 and 16 nucleosides which are capable of
recruiting RNaseH and region D' or D" comprise 1-5 phos-
phodiester linked nucleosides. Preferably region D' or D" is
present in the end of the oligonucleotide where conjugation
to a conjugate moiety is contemplated.

[0240] Examples of oligonucleotides with alternating
flanks can be represented by the following formulae:

213 N1 421 37Ge 122" 15N 47214

2'1—2_Ny1—2_2'1—2_N1—2_2'1—2_G6—12_2'1—2_N1—2_2'1—2_Nyl—2_
2'1—2

F-G6.12-2'1.N'1 47214

F_G6—12_2'1—2_N1—2_2'1—2_N1—2_240 1-2
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2'1—3_Nyl—4_2'1—3_G6—12_F

2'1—2_Nyl—2_2'1—2_N1—2_2'1—2_G6—12_F

[0241] Where a flank is indicated by F or F' it only
contains 2' modified nucleosides, such as LNA nucleosides.
The preferred number and types of nucleosides in the
alternating regions, and region F, G and F', D' and D" have
been described above.

[0242] In some embodiments the oligonucleotide is a
gapmer consisting of 10, 11, 12, 13, 14, 15 or 16 nucleotides
in length, wherein each of regions F and F' independently
consists of 1, 2, 3 or 4 modified nucleoside units comple-
mentary to the NFKB2 target nucleic acid and region G
consists of 7, 8, 9, or 10 nucleoside units, capable of
recruiting nuclease when in duplex with the NFKB2 target
nucleic acid.

[0243] In a further embodiments, the oligonucleotide is a
gapmer wherein each of regions F and F' independently
consists of 3, 4, 5 or 6 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 8,9, 10, 11 or 12 nucleoside units, such as DNA units or
other nuclease recruiting nucleosides such as alpha-[.-LNA
or a mixture of DNA and nuclease recruiting nucleosides.
[0244] In a further specific embodiment, the oligonucle-
otide is a gapmer wherein each of regions F and F' region
consists of two LNA units each, and region G consists of 8,
9 or 10 nucleoside units, preferably DNA units. Specific
gapmer designs of this nature include 2-8-2, 2-9-2 and
2-10-2.

[0245] In a further specific embodiment, the oligonucle-
otide is a gapmer wherein each of regions F and F' inde-
pendently consists of three LNA units, and region G consists
of 8, 9 or 10 nucleoside units, preferably DNA units.
Specific gapmer designs of this nature include 3-8-3, 3-9-3
and 3-10-3.

[0246] In a further specific embodiment, the oligonucle-
otide is a gapmer wherein each of regions F and F' consists
of four LNA units each, and region G consists of 8 or 9 or
10 nucleoside units, preferably DNA units. Specific gapmer
designs of this nature include 4-8-4, 4-9-4 and 4-10-4
[0247] Specific gapmer designs of this nature include
F-G-F' designs selected from a group consisting of a gap
with 6 nucleosides and independently 1 to 4 modified
nucleosides in the wings including 1-6-1, 1-6-2, 2-6-1,
1-6-3, 3-6-1, 1-6-4, 4-6-1, 2-6-2, 2-6-3, 3-6-2 2-6-4, 4-6-2,
3-6-3, 3-6-4 and 4-6-3 gapmers.

[0248] Specific gapmer designs of this nature include
F-G-F' designs selected from a group consisting of a gap
with 7 nucleosides and independently 1 to 4 modified
nucleosides in the wings including 1-7-1, 2-7-1, 1-7-2,
1-7-3,3-7-1, 1-7-4, 4-7-1, 2-7-2, 2-7-3, 3-7-2, 2-7-4, 4-7-2,
3-7-3, 3-7-4, 4-7-3 and 4-7-4 gapmers.

[0249] Specific gapmer designs of this nature include
F-G-F' designs selected from a group consisting of a gap
with 8 nucleosides and independently 1 to 4 modified
nucleosides in the wings including 1-8-1, 1-8-2, 1-8-3,
3-8-1, 1-8-4, 4-8-1,2-8-1, 2-8-2, 2-8-3, 3-8-2, 2-8-4, 4-8-2,
3-8-3, 3-8-4, 4-8-3, and 4-8-4 gapmers.

[0250] Specific gapmer designs of this nature include
F-G-F' designs selected from a group consisting of a gap
with 9 nucleosides and independently 1 to 4 modified
nucleosides in the wings including, 1-9-1, 2-9-1, 1-9-2,
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1-9-3,3-9-1, 1-9-4, 4-9-1, 2-9-2, 2-9-3, 3-9-2, 2-9-4, 4- 9-2,
3-9-3, 3-9-4, 4-9-3 and 4-9-4 gapmers.

[0251] Specific gapmer designs of this nature include
F-G-F' designs selected from a group consisting of a gap
with 10 nucleosides 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.

[0252] Insome embodiments the F-G-F' design is selected
from 3-11-2, 2-10-3, 4-9-2, 2-10-4, 4-10-2, 3-10-3, 4-10-2,
3-9-3, 4-9-2, and 3-10-3.

[0253] In some embodiments, the F-G-F' design may,
optionally, further include region D' and/or D", which may
have 1, 2 or 3 nucleoside units, such as DNA units. In some
embodiments, the nucleosides in region F and F' are modi-
fied nucleosides, while nucleotides in region G are prefer-
ably unmodified nucleosides, such as DNA nucleosides.
[0254] In each design, in some embodiments the modified
nucleoside is LNA.

[0255] Inanother embodiment all the internucleoside link-
ages 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 link-
ages. In another preferred embodiment all the internucleo-
side linkages in the D' and D" region in a gapmer are
phosphodiester linkages.

[0256] 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 Cs present in the
oligonucleotide may be unmodified C residues.

[0257] In a particular embodiment, the gapmer is a so-
called shortmer as described in W0O2008/113832 incorpo-
rated herein by reference.

[0258] Further gapmer designs are disclosed in W0O2004/
046160, W0O2007/146511 and incorporated by reference.
[0259] For certain embodiments of the invention, the
oligonucleotide is selected from the group of oligonucle-
otide compounds with CMP-ID-NO: 1,1; 2,1; 3,1; 4,1; 5,1;
6,1; 7,1; 8,1; 9,1; and 10,1.

[0260] Method of Manufacture

[0261] In a further aspect, the invention provides methods
for manufacturing the oligonucleotides of the invention
comprising reacting nucleotide units and thereby forming
covalently linked contiguous nucleotide units comprised in
the oligonucleotide. Preferably, the method uses phophora-
midite 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 moi-
ety (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.

[0262] Pharmaceutical Composition

[0263] In a further aspect, the invention provides pharma-
ceutical compositions comprising any of the aforementioned
oligonucleotides and/or oligonucleotide conjugates or salts
thereof and a pharmaceutically acceptable diluent, carrier,
salt and/or adjuvant. A pharmaceutically acceptable diluent
includes phosphate-buffered saline (PBS) and pharmaceuti-
cally acceptable salts include, but are not limited to, sodium
and potassium salts. In some embodiments the pharmaceu-
tically acceptable diluent is sterile phosphate buffered saline.
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In some embodiments the oligonucleotide is used in the
pharmaceutically acceptable diluent at a concentration of
50-300 uM solution. The invention provides a sodium or
potassium salt of the oligonucleotide of the invention.
[0264] Suitable formulations for use in the present inven-
tion are found in Remington’s Pharmaceutical Sciences,
Mack Publishing Company, Philadelphia, Pa., 17th ed.,
1985. For a brief review of methods for drug delivery, see,
e.g., Langer (Science 249:1527-1533, 1990). WO 2007/
031091 provides further suitable and preferred examples of
pharmaceutically acceptable diluents, carriers and adjuvants
(hereby incorporated by reference). Suitable dosages, for-
mulations, administration routes, compositions, dosage
forms, combinations with other therapeutic agents, pro-drug
formulations are also provided in W02007/031091.

[0265] Oligonucleotides or oligonucleotide conjugates of
the invention may be mixed with pharmaceutically accept-
able active or inert substances for the preparation of phar-
maceutical 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.

[0266] These compositions may be sterilized by conven-
tional sterilization techniques, or may be sterile filtered. The
resulting aqueous solutions may be packaged for use as is,
or lyophilized, the lyophilized preparation being combined
with a sterile aqueous carrier prior to administration.
[0267] The pH of the preparations typically will be
between 3 and 11, more preferably between 5 and 9 or
between 6 and 8, and most preferably between 7 and 8, such
as 7 to 7.5. The resulting compositions in solid form may be
packaged in multiple single dose units, each containing a
fixed amount of the above-mentioned agent or agents, such
as in a sealed package of tablets or capsules. The compo-
sition in solid form can also be packaged in a container for
a flexible quantity, such as in a squeezable tube designed for
a topically applicable cream or ointment.

[0268] In some embodiments, the oligonucleotide or oli-
gonucleotide 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.

[0269] Applications

[0270] The oligonucleotides of the invention may be uti-
lized as research reagents for, for example, diagnostics,
therapeutics and prophylaxis.

[0271] In research, such oligonucleotides may be used to
specifically modulate the synthesis of NF-kB2 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 inter-
vention. Typically the target modulation is achieved by
degrading or inhibiting the mRNA producing the protein,
thereby prevent protein formation or by degrading or inhib-
iting a modulator of the gene or mRNA producing the
protein.

[0272] If employing the oligonucleotide of the invention
in research or diagnostics the target nucleic acid may be a
c¢DNA or a synthetic nucleic acid derived from DNA or
RNA.

[0273] The present invention provides an in vivo or in
vitro method for modulating NF-kB2 expression in a target
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cell which is expressing NF-kB2, said method comprising
administering an oligonucleotide of the invention in an
effective amount to said cell.

[0274] In some embodiments, the target cell, is a mam-
malian cell in particular a human cell. The target cell may be
an in vitro cell culture or an in vivo cell forming part of a
tissue in a mammal.

[0275] In diagnostics the oligonucleotides may be used to
detect and quantitate NFKB2 expression in cell and tissues
by northern blotting, in-situ hybridisation or similar tech-
niques.

[0276] For therapeutics, an animal or a human, suspected
of having a disease or disorder, which can be treated by
modulating the expression of NF-kB2, such as cancer,
inflammation or an inflammatory disease, or an autoimmune
disease.

[0277] In some embodiments, the invention relates to
oligonucleotides, oligonucleotide conjugates or pharmaceu-
tical compositions for use in the treatment of diseases or
disorders selected from the group consisting of rheumatoid
arthritis, ulcerative colitis or B cell lymphomas

[0278] The invention provides methods for treating or
preventing a disease, comprising administering a therapeu-
tically or prophylactically effective amount of an oligonucle-
otide, an oligonucleotide conjugate or a pharmaceutical
composition of the invention to a subject suffering from or
susceptible to the disease.

[0279] The invention also relates to an oligonucleotide, a
composition or a conjugate as defined herein for use as a
medicament.

[0280] The oligonucleotide, oligonucleotide conjugate or
a pharmaceutical composition according to the invention is
typically administered in an effective amount.

[0281] The invention also provides for the use of the
oligonucleotide or oligonucleotide conjugate of the inven-
tion 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.
[0282] The disease or disorder, as referred to herein, is
associated with expression of NF-kB2. In some embodi-
ments disease or disorder may be associated with a mutation
in the NFKB2 gene or a gene whose protein product is
associated with or interacts with NF-kB2. Therefore, in
some embodiments, the target nucleic acid is a mutated form
of the NFKB2 sequence and in other embodiments, the
target nucleic acid is a regulator of the NFKB2 sequence.
[0283] The methods of the invention are preferably
employed for treatment or prophylaxis against diseases
caused by abnormal levels and/or activity of NF-kB2.
[0284] The invention further relates to use of an oligo-
nucleotide, oligonucleotide conjugate or a pharmaceutical
composition as defined herein for the manufacture of a
medicament for the treatment of abnormal levels and/or
activity of NF-xB2.

[0285] In some embodiments, the invention relates to
oligonucleotides, oligonucleotide conjugates or pharmaceu-
tical compositions for use in the treatment of diseases or
disorders selected from the group consisting of cancer,
inflammation and inflammatory disorders, and autoimmune
diseases.

[0286] In some embodiments, the invention relates to
oligonucleotides, oligonucleotide conjugates or pharmaceu-
tical compositions for use in the treatment of diseases or
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disorders selected from the group consisting of multiple
sclerosis, Crohn’s disease and rheumatoid arthritis.

[0287] In some embodiments, the invention relates to
oligonucleotides, oligonucleotide conjugates or pharmaceu-
tical compositions for use in the reducing inflammation in a
patient who is in need to reduced inflammation.

[0288] In some embodiments, the invention relates to
oligonucleotides, oligonucleotide conjugates or pharmaceu-
tical compositions for use in the reducing cytokine levels in
a patient who is in need to reduced cytokines.

[0289] In some embodiments, the invention relates to
oligonucleotides, oligonucleotide conjugates or pharmaceu-
tical compositions for use in the treatment of septic shock.
[0290] Administration

[0291] The oligonucleotides or pharmaceutical composi-
tions of the present invention may be administered by any
suitable means, such as via parenteral administration (such
as, intravenous, subcutaneous, or intra-muscular.

[0292] In some embodiments the active oligonucleotide or
oligonucleotide conjugate is administered intravenously. In
another embodiment the active oligonucleotide or oligo-
nucleotide conjugate is administered subcutaneously.
[0293] In some embodiments, the oligonucleotide, oligo-
nucleotide conjugate or pharmaceutical composition of the
invention is administered at a dose of 0.1-15 mg/kg, such as
from 0.2-10 mg/kg, such as from 0.25-5 mg/kg. The admin-
istration can be once a week, every 2"¢ week, every third
week or even once a month.

[0294] The invention also provides for the use of the
oligonucleotide or oligonucleotide conjugate of the inven-
tion as described for the manufacture of a medicament
wherein the medicament is in a dosage form for subcutane-
ous administration.

[0295] Combination Therapies

[0296] In some embodiments the oligonucleotide, oligo-
nucleotide conjugate or pharmaceutical composition of the
invention is for use in a combination treatment with another
therapeutic agent.

EMBODIMENTS

[0297] 1. An LNA antisense oligonucleotide of 10 to 30
contiguous nucleotides in length, targeting

[0298] NFKB2, wherein the contiguous sequence of the
oligonucleotide is at least 90% complementarity to a human
NFKB2 pre-mRNA sequence.

[0299] 2. The oligonucleotide of embodiment 1, wherein
the contiguous nucleotide sequence of the oligonucleotide is
complementary to SEQ ID NO 21.

[0300] 3. The oligonucleotide according to embodiment 1,
wherein the contiguous nucleotide sequence of the oligo-
nucleotide is complementary to SEQ ID NO 22.

[0301] 4. The oligonucleotide of any one of embodiments
1-3, wherein the contiguous nucleotide sequence is comple-
mentary to a sub-sequence of the target nucleic acid,
wherein the subsequence is selected from the group con-
sisting SEQ ID NO 11, 12, 14, 11, 13,15, 16, 17, 18, 19, &
20.

[0302] 5. The oligonucleotide of embodiment 1-4,
wherein the oligonucleotide comprises a sequence selected
from the group consisting of SEQ ID NO: 1,2,3,4,5,6,7,
8,9 or 10.

[0303] 6. The oligonucleotide of embodiment 1-5, com-
prising one or more modified nucleosides.
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[0304] 7. The oligonucleotide of embodiment 6, wherein
the one or more modified nucleosides is a 2' sugar modified
nucleoside.
[0305] 8. The oligonucleotide of embodiment 7, wherein
the one or more 2' sugar modified nucleoside is indepen-
dently selected from the group consisting of 2'-O-alkyl-
RNA, 2'-O-methyl-RNA, 2'-alkoxy-RNA, 2'-O-methoxy-
ethyl-RNA, 2'-amino-DNA, 2'-fluoro-DNA, arabino nucleic
acid (ANA), 2'-fluoro-ANA and LNA nucleosides.
[0306] 9. The oligonucleotide of any one of embodiments
6 to 8, wherein the one or more modified nucleoside is a
LNA nucleoside.
[0307] 10. The oligonucleotide of any one of embodi-
ments 1-9, where the oligonucleotide comprises at least one
modified internucleoside linkage.
[0308] 11. The oligonucleotide of embodiment 10,
wherein the internucleoside linkages within the contiguous
nucleotide sequence are phosphorothioate internucleoside
linkages.
[0309] 12. The oligonucleotide of any one of embodi-
ments 1-11, wherein the oligonucleotide is capable of
recruiting RNase H.
[0310] 13. The oligonucleotide of embodiment 12,
wherein the oligonucleotide is a gapmer.
[0311] 14. The oligonucleotide of embodiment 12 or 13,
wherein the oligonucleotide is a gapmer of formula 5'-F-G-
F'-3', where region F and F' independently comprise 1-7
modified nucleosides and G is a region between 6 and 16
nucleosides which are capable of recruiting RNaseH.
[0312] 15. The oligonucleotide according to any one of
embodiments 1-14, wherein said oligonucleotide consists or
comprises of an oligonucleotide selected from the group
consisting of: CACttaacgtttCGC (SEQ ID NO 1), TGAgg-
taggtaagtGC (SEQ ID NO 2), TAAcgtttcgcAGC (SEQ ID
NO 3), TTGgaatcagacacgT (SEQ ID NO 4), CACaatggag-
gagTTC (SEQ ID NO 5), GCACttaacgtttCG (SEQ ID NO
6), ACttaacgtttCGCA (SEQ ID NO 7), CCAttcgagaaatCTT
(SEQ ID NO 8), CTAtactcagatcCAT (SEQ ID NO 9), and
GCCatatcgaaaTCG (SEQ ID NO 10),

wherein capital letters represent LNA nucleosides and
lower case letters represent DNA nucleosides, and cytosines
are optionally 5-methyl cytosine.
[0313] 16. The oligonucleotide according to embodiment
15, wherein all LNA nucleotides are beta-D-oxy LNA.
[0314] 17. The oligonucleotide according to embodiments
15 or 16, wherein all LNA cytosines are 5-methyl cytosine.
[0315] 18. The oligonucleotide according to any one of
embodiments 15-17, wherein all internucleoside linkages
present in the indicated sequence are phosphorothioate inter-
nucleoside linkages.
[0316] 19. The oligonucleotide according to any one of
embodiments 1-18, wherein the compound is selected from
the group consisting of CACttaa™cgtttCGC (SEQ ID NO 1),
TGAggtaggtaagtGC (SEQ ID NO 2), TAA"cgttt"cgcAGC
(SEQ ID NO 3), TTGgaatcagaca™cgl (SEQ ID NO 4),
CACaatggaggagITC (SEQ ID NO 5), GCACttaa™cgtttCG
(SEQ ID NO 6), ACttaa”cgtttCGCA (SEQ ID NO 7),
CCAtt"cgagaaatCTT (SEQ ID NO 8), CTAtactcagatcCAT
(SEQ ID NO 9), and GCCatat™cgaaaTCG (SEQ ID NO 10),
wherein capital letters represent beta-D-oxy LNA nucleo-
sides, all LNA cytosines are 5-methyl cytosine, lower case
letters are DNA nucleosides, "¢ indicates a 5-methyl cyto-
sinse DNA nucleoside, and all internucleoside linkages are
phosphorothioate internucleoside linkages.
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[0317] 20. A conjugate comprising the oligonucleotide
according to any one of embodiments 1-19, and at least one
conjugate moiety covalently attached to said oligonucle-
otide.

[0318] 21. A pharmaceutical composition comprising the
oligonucleotide of embodiment 1-19 or the conjugate of
embodiment 20 and a pharmaceutically acceptable diluent,
solvent, carrier, salt and/or adjuvant.

[0319] 22. An in vivo or in vitro method for modulating
NF-kB2 expression in a target cell which is expressing
NF-kB2 said method comprising administering an oligo-
nucleotide of any one of embodiments 1-19, the conjugate
according to embodiment 20, or the pharmaceutical com-
position of embodiment 21 in an effective amount to said
cell.

[0320] 23. A method for treating or preventing a disease
comprising administering a therapeutically or prophylacti-
cally effective amount of an oligonucleotide of any one of
embodiments 1-19 or the conjugate according to embodi-
ment 20 or the pharmaceutical composition of embodiment
21 to a subject suffering from or susceptible to the disease.
[0321] 24. The method of embodiment 23, wherein the
disease is selected from the group consisting of cancer,
inflammation and inflammatory disorders, and autoimmune
diseases.

[0322] 25. The method according to embodiment 24,
wherein the disease is selected from the group consisting of
multiple sclerosis, Crohn’s disease and rheumatoid arthritis.
[0323] 26. The oligonucleotide of any one of embodi-
ments 1-19 or the conjugate according to embodiment 20 or
the pharmaceutical composition of embodiment 21 for use in
medicine.

[0324] 27. The oligonucleotide of any one of embodi-
ments 1-19 or the conjugate according to embodiment 20 or
the pharmaceutical composition of embodiment 21 for use in
the treatment or prevention of cancer, inflammation and
inflammatory disorders, and autoimmune diseases.

[0325] 28. The use of the oligonucleotide of embodiment
1-19 or the conjugate according to embodiment 20 or the
pharmaceutical composition of embodiment 21, for the
preparation of a medicament for treatment or prevention of
cancer, inflammation and inflammatory disorders, and auto-
immune diseases.

[0326] 29. The oligonucleotide or use according to any
one of embodiments 26-28, wherein the oligonucleotide is
for use in the treatment of a disease selected from the group
consisting of multiple sclerosis, rheumatoid arthritis, ulcer-
ative colitis or B cell lymphomas

EXAMPLES

[0327] The work reported herein has received funding
from the European Union Seventh Framework Programme
[FP7-2007-2013] under grant agreement “HEALTH-F2-
2013-602114” (Athero-B-Cell).

Materials and Methods

[0328] Oligonucleotide Synthesis

[0329] Oligonucleotide synthesis is generally known in
the art. Below is a protocol which may be applied. The
oligonucleotides of the present invention may have been
produced by slightly varying methods in terms of apparatus,
support and concentrations used.
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[0330] Oligonucleotides are synthesized on uridine uni-
versal supports using the phosphoramidite approach on an
Oligomaker 48 at 1 umol 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 oligonucle-
otides 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.

[0331] Elongation of the Oligonucleotide:

[0332] The coupling of P-cyanoethyl-phosphoramidites
(DNA-A(Bz), DNA-G(ibu), DNA-C(Bz), DNA-T, LNA-5-
methyl-C(Bz), LNA-A(Bz), LNA-G(dmf), or LNA-T) is
performed by using a solution of 0.1 M of the 5'-O-DMT-
protected amidite in acetonitrile and DCI (4,5-dicyanoimi-
dazole) 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). Phosphordi-
ester linkages can be introduced using 0.02 M iodine in
THEF/Pyridine/water 7:2:1. The rest of the reagents are the
ones typically used for oligonucleotide synthesis.

[0333] For post solid phase synthesis conjugation a com-
mercially available C6 aminolinker phorphoramidite can be
used in the last cycle of the solid phase synthesis and after
deprotection and cleavage from the solid support the amino-
linked deprotected oligonucleotide is isolated. The conju-
gates are introduced via activation of the functional group
using standard synthesis methods.

[0334] Purification by RP-HPLC:

[0335] The crude compounds are purified by preparative
RP-HPLC on a Phenomenex Jupiter C18 10u 150x10 mm
column. 0.1 M ammonium acetate pH 8 and acetonitrile is
used as buffers at a flow rate of 5 mI/min. The collected
fractions are lyophilized to give the purified compound
typically as a white solid.

[0336] Abbreviations:

[0337] DCI: 4,5-Dicyanoimidazole

[0338] DCM: Dichloromethane

[0339] DMEF: Dimethylformamide

[0340] DMT: 4,4'-Dimethoxytrityl

[0341] THEF: Tetrahydrofurane

[0342] Bz: Benzoyl

[0343] Ibu: Isobutyryl

[0344] RP-HPLC: Reverse phase high performance liquid
chromatography

[0345] T,, Assay:

[0346] Oligonucleotide and RNA target (phosphate linked,

PO) duplexes are diluted to 3 mM in 500 ml RNase-free
water and mixed with 500 ml 2x T,,-buffer (200 mM NacCl,
0.2 mM EDTA, 20 mM Naphosphate, pH 7.0). The solution
is heated to 95° C. for 3 min and then allowed to anneal in
room temperature for 30 min. The duplex melting tempera-
tures (T,,) is measured on a Lambda 40 UV/VIS Spectro-
photometer 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 T,,.
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Example 1

[0347] Testing In Vitro Potency and Efficacy of Selected
Oligonucleotides Targeting Mouse Nfkb-subunit mRNA in
RAW264.7 Cells in a Dose Response Curve.

[0348] RAW 264.7 cell line was purchased from ATCC
and maintained as recommended by the supplier in a
humidified incubator at 37° C. with 5% CO2. For assays,
2500 cells/well were seeded in a 96 multi well plate in
culture media. Cells were incubated for 24 hours before
addition of oligonucleotides dissolved in PBS. Concentra-
tion of oligonucleotides: from 50 uM, 1:1 dilution in 8 steps.
Three days after addition of oligonucleotides, the cells were
harvested. RNA was extracted using the PureLink Pro 96
RNA Purification kit (Thermo Fisher Scientific) according to
the manufacturer’s instructions and eluated in 50 pl water.
The RNA was subsequently diluted 10 times with DNase/
RNase free Water (Gibco) and heated to 90° C. for one
minute.

[0349] For gene expressions analysis, One Step RT-qPCR
was performed using gScript™ XLT One-Step RT-gPCR
Tough Mix®, Low ROX™ (Quantabio) in a duplex set up.
The following TagMan primer assays were used for qPCR:
Nikbl, Mm00476361_ml; Ntkb2, Mm00479810_g1; Rela
MmO00501346_m1; Relb, Mm00485664_ml; or Rel,
Mm01239661_m1 (FAM-MGB); each combined with
endogenous control Gapdh, Mm99999915_g1 (VIC-MGB).
All primer sets were purchased from Thermo Fisher Scien-
tific. IC;, determinations were performed in Graph Pad
Prism6. The relative mRNA levels at treatment with 50 uM
oligonucleotide is shown in the table as percent of control
(PBS).

mMRNA
SEQ CMP level
iD iD IC50 at Max
NO Target Motif NO Compound [uM] KD

23 Nfkb2 agatttcgat M1, 1AGATttcga 2, 5 38

tagac ttagAl
24 Relb tagaattgaa M2, 1TAGAattga 1, 1 13
gttaaa agtTAAA
25 Rela ataactgtgt M3, 1lATaactgtg 2, 7 41
ttte ttTTC
Rel 3, 5 65
Example 2

Mouse In Vivo Efficacy and Tolerance Study, 16 Days of
Treatment, Intravenous Injection (Tail Vein).

[0350] Animals

[0351] Experiment was performed on female C57BL/
6JBom mice (Taconic). Five animals were included in each
group of the study, including a saline control group.
[0352] Compounds and Dosing Procedures

[0353] Animals were injected intravenously (tail vein)
with 15 mg/kg compound at day 0, 3, 7, 10, 14 until the
study was terminated at day 16.

[0354] Euthanasia

[0355] At the end of the study (day 16) all mice were
euthanized with CO, before tissue samples of liver, kidney
and mesenteric lymph node were dissected and snap frozen.
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[0356] Quantification of Nfkb-subunit RNA expression
(FIG. 1A, 1B and 1C)

[0357] Tissue samples were kept frozen until lysed in
MagNA Pure LC RNA Isolation Tissue Lysis Buffer (Prod-
uct No. 03604721001, Roche) and RNA extraction contin-
ued using the MagNA Pure 96 Cellular RNA Large Volume
Kit (Product No. 05467535001, Roche) on a MagNA Pure
96 Instrument (Roche) according to the user’s manual and
RNA diluted to 5 ng/pl in water.

[0358] For gene expressions analysis, One Step RT-qPCR
was performed using gScript™ XLT One-Step RT-qPCR
Tough Mix®, Low ROX™ (Quantabio) in a duplex set up.
The following TagMan primer assays were used for qPCR:
Nifkbl, Mm00476361_ml; Ntkb2, Mm00479810_g1; Rela
MmO00501346_m1; Relb, Mm00485664_ml; or Rel,
Mm01239661_m1 (FAM-MGB); each combined with
endogenous control Gapdh, Mm99999915_g1 (VIC-MGB).
All primer sets were purchased from Thermo Fisher Scien-
tific. The relative mRNA expression levels are shown as %
of control (PBS-treated animals).

Example 3

[0359] Testing In Vitro Efficacy of Antisense Oligonucle-
otides Targeting Human NFKB2 mRNA in HEK293 and
HelLa Cell Lines at Single Dose Concentration.

[0360] NFKB2 nuclear factor kappa B subunit 2 [Homo
sapiens (human)]

[0361] Also known as: p52; pl00; H2TF1; LYTI10;
CVID10; LYT-10; NF-kB2; p49/p100

Assembly Chr Location

GRCh38.p7 10
(GCF_000001405.33)

NC_000010.11
(102394110..102402529)

[0362] The Human NFKB2 pre-mRNA sequence is pro-
vided as SEQ ID NO 21 (FIG. 6).

[0363] HEK-293 and Hel a cell lines were purchased from
ATCC and maintained as recommended by the supplier in a
humidified incubator at 37° C. with 5% CO,. For assays,
3500 cells/well (HEK-293) or 3000 cells/well (Hel.a) were
seeded in a 96 multi well plate in culture media. Cells were
incubated for 24 hours before addition of oligonucleotides
dissolved in PBS. Final concentration of oligonucleotides:
25 uM. Three days after addition of oligonucleotides, the
cells were harvested. RNA was extracted using the Purelink
Pro 96 RNA Purification kit (Thermo Fisher Scientific)
according to the manufacturer’s instructions and eluated in
50 pwater. The RN A was subsequently diluted 10 times with
DNase/RNase free Water (Gibco) and heated to 90° C. for
one minute.

[0364] For gene expressions analysis, One Step RT-qPCR
was performed using gScript™ XLT One-Step RT-qPCR
ToughMix®, Low ROX™ (Quantabio) in a duplex set up.
The following TagMan primer assays were used for qPCR:
NFKB2, Hs01028901_gl1 (FAM-MGB) and endogenous
control GAPDH, Hs99999905_m1 (VIC-MGB). All primer
sets were purchased from Thermo Fisher Scientific. The
relative NFKB2 mRNA expression level in Table 1 is shown
as percent of control (PBS-treated cells). A total of 77
compounds were designed at a length of 15-16 nucleotides
with varying LNA patterns (3x3; 2x4; 4x2; 3x2; 2x3) across
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SEQ ID NO 21. A waterfall plot of relative NFKB2 expres-
sion in two cell lines in shown in FIG. 2.

TABLE 1
Rel. Rel.
mMRNA mMRNA
level level
SEQ CMP HEK-293 HelLa
1D 1D at at
NO Motif NO Compound 25 uM 25 puM
1 cacttaacgtttcgce 1, 1CACttaa™c 17 21
gtttCace
2 tgaggtaggtaagtge 2, 1TGAggtagg 31 12
taagtGC
3 taacgtttcgcage 3, 1TAA™cgttt 15 31
MaegeAGC
4 ttggaatcagacacgt 4, 1TTGgaatca 30 19
gaca™cgT
5 cacaatggaggagttc 5, 1CACaatgga 31 33
ggagTTC
6 gcacttaacgttteg 6, 1GCACttaa™ 29 41
cgtttCe
7 acttaacgtttcgceca 7, 1lACttaa™cg 16 57
tttCGCA
8 ccattcgagaaatctt 8, 1CCAtt™cga 44 30
gaaatCTT
9 ctatactcagatccat 9, 1CTAtactca 40 38
gatcCAT
10 gccatategaaateg 10, 1GCCatat™c 36 43
gaaaTCG

[0365] For Compounds: Capital letters represent LNA
nucleosides (beta-D-oxy LNA nucleosides were used), all
LNA cytosines are S-methyl cytosine, lower case letters
represent DNA nucleosides, DNA cytosines preceded with a
superscript ™ represents a 5-methyl C-DNA nucleoside. All
internucleoside linkages are phosphorothioate internucleo-
side linkages.

[0366] The data obtained from the two cell lines is shown
in FIG. 3, which illustrates that the above compounds were
particularly effective in both cell lines in targeting human
NFKB2, as compared to a library of other compounds
targeting human NFKB2. Each of the 10 sequences aligned
to the following regions of the NFKB2 transcript, illustrated
in FIG. 4, referred to as hotspot regions A, B, C, D, E, F, G,
HIL &I

Hotspot

Region-

NFKB2

pre- Target
Hotspot mMRNA SEQ
Region positionSe- Com- Target ID
(NFKB2) (start) quences pounds Sequence NO
A 5823 1 1, 1 GCGAAACGT 11

TAAGTG

B 5798 2 2, 1 GCACTTACC 12

TACCTCA
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Hotspot
Region-
NFKB2
pre- Target
Hotspot mMRNA SEQ
Region positionSe- Com- Target ID
(NFKB2) (start) gquences pounds Sequence NO
o 5820 3 3, 1 GCTGCGAAA 13
CGTTA
D 4370 4 4, 1 ACGTGTCTG 14
ATTCCAA
E 2182 5 5, 1 GAACTCCTC 15
CATTGTG
F 5824 6 6, 1 CGAAACGTT 16
AAGTGC
G 5822 7 7, 1 TGCGAAACG 17
TTAAGT
H 3895 8 8, 1 AAGATTTCT 18
CGAATGG
I 3468 9 9, 1 ATGGATCTG 19
AGTATAG
J 2625 10 10, 1 CGATTTCGA 20
TATGGC

[0367] SEQ ID NO

22=GCACTTACCTACCT-

CAAAAGGTGCTGCGAAACGTTAAGTGC, and encom-
passes both SEQ ID NO 11, 13, 16 & 17. Compounds 1, 2,
3, 6 & 7 target SEQ ID NO 22. SEQ ID NO 22 is therefore
a preferred hotspot region for antisense targeting.
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Example 4

[0368] Testing in vitro potency and efficacy of selected
oligonucleotides targeting human NFKB2 mRNA in HEK-
293 and Hela cell lines in a dose response curve.

[0369] HEK-293 cell line and Hela cell line was
described in Example 1. The assay was performed as
described in Example 1. Concentration of oligonucleotides:
from 50 uM, 1:1 dilution in 8 steps. Three days after addition
of oligonucleotides, the cells were harvested. RNA extrac-
tion and duplex One Step RT-qPCR were performed as
described in Example3. n=2 biological replicates per each
cell line. 1C;,, determinations were performed in Graph Pad
Prism6. The relative NFKB2 mRNA level at treatment with
50 uM oligonucleotide is shown in the table as percent of
control (PBS).

mRNA
mRNA level at
level at Max
Max IC50 KD in
SEQ CMP IC50 KD in HEK- HEK-
ID NO ID NO HeLa Hela 293 293
1 1.1 4.4 36 5.8 13
2 2.1 1.9 19 2.1 29
3 3.1 2.9 41 2.8 12
4 4.1 2.1 22 2.4 15
5 5.1 33 48 2.0 25
6 6.1 2.2 50 2.6 21
7 7.1 1.7 60 1.8 11
8 8.1 2.4 33 4.0 30
9 9.1 4.4 35 8.7 20
10 10.1 6.4 57 3.5 30

[0370] The data and ICs, curves are shown in FIGS. 5A,
5B and 5C.

<160> NUMBER OF SEQ ID NOS:

<210> SEQ ID NO 1
<211> LENGTH: 15
<212> TYPE: DNA

25

SEQUENCE LISTING

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 1

cacttaacgt ttege
<210> SEQ ID NO 2

<211> LENGTH: 16
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

15

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 2

tgaggtaggt aagtgc

<210> SEQ ID NO 3

<211> LENGTH: 14
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

16
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<223> OTHER INFORMATION: oligonucleotide or target sequence
<400> SEQUENCE: 3

taacgtttcg cagc 14

<210> SEQ ID NO 4

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 4

ttggaatcag acacgt 16

<210> SEQ ID NO 5

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 5

cacaatggag gagttc 16

<210> SEQ ID NO 6

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 6

gcacttaacg tttecg 15

<210> SEQ ID NO 7

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 7

acttaacgtt tcgca 15

<210> SEQ ID NO 8

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 8

ccattcgaga aatctt 16

<210> SEQ ID NO 9

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 9
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ctatactcag atccat 16

<210> SEQ ID NO 10

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 10

gccatatcga aatcg 15

<210> SEQ ID NO 11

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 11

gcgaaacgtt aagtg 15

<210> SEQ ID NO 12

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 12

gcacttacct acctca 16

<210> SEQ ID NO 13

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 13

gctgcgaaac gtta 14

<210> SEQ ID NO 14

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 14

acgtgtctga ttccaa 16
<210> SEQ ID NO 15

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 15

gaactcctec attgtg 16

<210> SEQ ID NO 16
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<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 16

cgaaacgtta agtgc 15

<210> SEQ ID NO 17

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 17

tgcgaaacgt taagt 15
<210> SEQ ID NO 18

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 18

aagatttctc gaatgg 16
<210> SEQ ID NO 19

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 19

atggatctga gtatag 16
<210> SEQ ID NO 20

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 20

cgatttcgat atggce 15
<210> SEQ ID NO 21

<211> LENGTH: 8420

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 21

cttectette cgctaactte ccggcagege gecgetcagyg gtgggggece cgagggetgg 60

ggcegtegge tteccectgg ggatceccceg cttcagagaa agccaagegt taggegeage 120

caaagccgag aggcagcegga agetceegge ceggggtgge getgggteag cgggtaccett 180
cteggeggte cectggecgg ccgaactege gectggtgte ctgtcaccce getcccegece 240

ctgagtgage ctgtececte tcaggggege geccgagteg cteegggttyg getgegecag 300
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tccagagtta aactttcagce caatgaaaaa gggcgcgagg cgtgacgcac ggaaacgtca 360
tgggaattcc ccecctecggg gggcecgagaa ggggctttee cggecctgag ccctgetgge 420

aggcgaggtyg tcgcgacegg tceccaggtgg gtegggegeg gagagaagee gcaaccagag 480

cegecgecac ggtgagtgge tggattcaga ccectgggtg gecgggacaa gagaaaagag 540

ggaggagggce ctttagegga cagegectgyg ggctggagag cagcagetge acacagecgg 600

aaagggcgeg caggcgacga cactcggate cacgtcgaca cegttgtaca aagatacgeg 660
gaccegtacg tacacctgta cctgtgetgg cgcacacacg gcagegteeg tgcagtegea 720
ctcgcacaca catgcacacg gagacgtgee caccggtgea ctggtgectg cacccacacce 780
cttcacgcac aaactcaaga tacgctcace cgtgtcegta catcaagaca ggegcetgaca 840
cacacccaca ctgagaagct cgggattcac ctatctacac acatgetege ttgcacacte 900
atgttgacge catggacaca caacatgcaa ccaagcacta cagccgaaac acacttgtgg 960

agctgtgatg gagacacact cttgtattag gtgggggggg ggggggggga gcgtgcagag 1020
atctceetgt cgcectgcecgeg cccagaaccg gtgeggtgtg ggaccagctg ctgttgtgag 1080
gtttgggaga gagagaaaag agcccactcc gaggaggaga cactttteccc gcagccccag 1140
aatcgegtte tcggggcaga accccgggge cteccacagyg aaagagcccce cgcectacagg 1200
ctgttegaag gggaggccgt ccgacagcag gaatgtcceee ccaaaagcecce ccggggttta 1260
tcagecegtgg ccteectect ggcagaaaat cecaaggttyg ctecagaccyg ggggagggga 1320
gegggaggeyg gacttggece cagactgcca gectectece ggccgtgaaa gaccctectg 1380
tteccctgece tggagggagg agggggctta accecccaccg gggcttcecceg gattctecta 1440
gacctetgee cgctgaaaag cagegggage ccgtagactg tegagggect cecgecccte 1500
cegtegegag ggcggggeca gtggegteat ttecaggece geccecteeyg gecceegecte 1560
ccettggtat tttegggact ttectaagcet gctcectaactt tectgeccet tecccggeca 1620
agcccaacte cggatctege tctccaccgg atctcacceyg ccacaccegyg acaggegget 1680
ggaggaggtce ggaccctcee ccaaatctgg geccccatcet cecgeccacce cecatttaga 1740
tctgacccee teccccacge cactectceccee aactttagge gggcgtctaa aattctggga 1800
agcagaacct ggccggagcece actagacaga gecgggcecta gceccagagac atggagagtt 1860
gctacaacce agtgagtcat gccgectgece cctgacccegg ceggctgecce ctegtgtetg 1920
tccacctgte tgcccgagece cectetgetg ccttacacct gtatgectcecge agatgctcete 1980
agcctgcecag tetgtccate tgtctgcaac tctgectceca aaaggagctt tetettgggt 2040
ctgaggagga ggggggagtg accactgaag acttggagat gggaggtggg gctgtggggy 2100
gtgctgagag tcggatgcca cccccagtcet gtctccaaac cagggtcetgg atggtattat 2160
tgaatatgat gatttcaaat tgaactcctc cattgtggaa cccaaggagc cagccccaga 2220
aacaggtcag caagttcact aacctcccct agtcecctaaag cgggggaggg agagcatgtg 2280
ccetetetet gggggagggyg ctgggagatce gtggctcage aaggtcectcte tgtceccccagce 2340

tgatggcccce tacctggtga tcegtggaaca gcctaagcag gtgagtgage aaaagggagg 2400

gtgtggaatg gcttcagctt tggggacaaa tggggtagtg gtagctggcet ggccatggag 2460
gagccattge cgaaggaggc cacaggggat tggatggtca ctgctgctga tcagagtget 2520

gtagtttggt tcagggctac taccaggcac tgcggtcact gctggcctgg gtggtcttece 2580
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ctgatcacaa tgctactatg cccttggacce ttcagagagg cttccgattt cgatatggcet 2640
gtgaaggcee ctecccatgga ggactgecceg gtgcectecag tgagaagggce cgaaagacct 2700
atcccactgt caaggtgagc caggatggtg ctggagggtg ggctaagtgg acagcatgcece 2760
caaggccctg actgacagtce cctgectcte ctagatctgt aactacgagg gaccagccaa 2820
gatcgaggtyg gacctggtaa cacacagtga cccacctcegt gctcatgecce acagtctggt 2880
gggcaagcaa tgctcggagce tggggatctg cgccecgtttet gtggggccca aggacatgac 2940
tgcccagtag gtgceccteta cgectggece ccactggtat geccegtcectge cagtceccagg 3000
cceccagecca cctcecatgag cttagcatct gaccaagggg aaagatgtag gttggcccca 3060
aacccaaggg cctaagtaga aactccaatg gcttceccttga ggaagtaagg ctgagctgag 3120
ccctggcaat gggaaaggtg cctcaggaag aaagaactge atggccaaag gcctcecgatt 3180
ctctettete agatttaaca acctgggtgt cctgcatgtg actaagaaga acatgatggg 3240
gactatgata caaaaacttc agaggcagcg gctccgctet aggccccagg gccttacggg 3300
tatgggtgca gggggtgggt cgggtatggg tgcagggggt gggtgggtca tgggaggtgce 3360
tcatggaagg agcagggagg gagaagccca ggggtcacac atgtacctac tgcccagagg 3420
ccgagecageg ggagetggag caagaggceca aagaactgaa gaaggtgatg gatctgagta 3480
tagtgcggct gegcttctet gecttectta gageccagtga tggctcectte tecctgecce 3540
tgaagccagt catctcccag cccatccatg acagcagtga gtatcctgat tgecctggggt 3600
gecaggecty gtggcagagg tggcatgagg ggtgacctca agetgtgcag tcaaacagac 3660
ccaggtttca gaacctggcc ctgccacata tgagctgagt gatcctgage aagtcatttce 3720
ccececcgaag cttetgtett tagtaaatgt gtatattggg tgtttectge agectceccaggg 3780
gttgctgaga taaggaatac aaagccccca gcttcttaaa tgtggecttg gctattgceat 3840
catctcaact aatccatatc ccactccata gaatctcegg gggcatcaaa cctgaagatt 3900
tctcgaatgg acaagacagc aggctcectgtg cggggtggag atgaagttta tetgetttgt 3960
gacaaggtgce agaaaggtga gactggagcc cactttggge accaaggaca tcgagtataa 4020
gactggggcece agggaagctce tagggtaaat ggccccagag attccaccgg gagetgtgge 4080
caagctteccg ttttecttgt agatgacatt gaggttceggt tctatgagga tgatgagaat 4140
ggatggcagg cctttgggga cttectcteccce acagatgtgce ataaacaggt acccagggcet 4200
agggcceeggg cccgggctgg gggctaaatt aggctaagga ctcactgaca ccctgtgtcet 4260
ccetgcaccee ceccagtatge cattgtgtte cggacacccce cctatcacaa gatgaagatt 4320
gagcggcecetyg taacagtgtt tctgcaactg aaacgcaagce gaggagggga cgtgtctgat 4380
tccaaacagt tcacctatta ccecctetggtg gaaggtggag ctgggctgag gacctcaggg 4440
tgctggeggyg gggccaggct gggctagaag aaggtcccaa gagctagatyg tggggatgca 4500
tgagccaagt cagaagtgcg agggtcccag gaggtgctte ctaggagecyg gccctgaggg 4560
ctecttetggg aagggccect gaggcatgac acaataactg ggctcaatct cattttecte 4620
tgcceccaga caaggaagag gtgcagegga ageggaggaa ggecttgece accttcetece 4680
agcccttegg gggtggctece cacatgggtg gaggctetgg gggtgcagee gggggctacg 4740
gaggagctgg aggaggtgag ggggtactga tggagggagg ggtaaaggta agagaagctg 4800

tggaggaaaa aaatctgggg gaggccgggce gtggtggcetce acgcctgtaa tccagccctt 4860
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tgggaggcca aggcaggcag attacctgag atcaggagtt caagaccage ttggccaaca 4920
gcgtgaaacce tcgtctctac taaaaataca aacattaget gggcatggtg gcaggcgect 4980
gtaatcccag ctactcggga ggctgaggca ggagaatcge ttgaaccctyg ggagacaaga 5040
ggttgcagta agctgagatc acaccactgc actccaggct gggcaataag agcgaaactce 5100
cgtctcaaaa aaaaaaaaaa aaaatctggg agagtcatgg ctggtgcccg cttceccacag 5160
ccetgectgt atccacaggt ggcagcectceg gtttettece ctecteccctg gectacagece 5220
cctaccagte cggegeggge ccecatggget getacceggg aggeggggge ggggegcaga 5280
tggccgecac ggtgeccage agggacteeg gggaggaage cgeggageca agegecccct 5340
ccaggacccece ccagtgegag ccgeaggece cggagatget gecagegaggt atggactceceg 5400
gggcacggge ggtceggggeg ceggggctga ggacctagece ctgacccacyg ccctetgtgg 5460
ccegtagete gagagtacaa cgegegectg tteggectgg cgcagegeag cgeccgagec 5520
ctactcgact acggegtcac cgeggacgeg cgegegetge tggegggaca gegecacctg 5580
ctgacggege aggacgagaa cggagacacg taggcaacag agggcectgge ggacgaggceg 5640
cggggtgggy gcaggaaagg gaccggcacg gaggeggget ctgecagtttt cggacacgece 5700
aggcttcaag tccggccteg gtgttcacaa gctcectgttca agectgettgg tetctcecaaa 5760
cttcagtttg gtcgaccgtyg caaggggtac agtcatagca cttacctacc tcaaaaggtg 5820
ctgcgaaacg ttaagtgcag gcacagcgat gcecctgggece acgtgcetggg tteccatgggce 5880
cccagegagyg gagactatga gggeggtggg gecttgaaag cgaaggatge tcetgagtgge 5940
tgggccagac tctegetecee caacccccag accactgeac ctagcecatca tccacgggca 6000
gaccagtgtc attgagcaga tagtctatgt catccaccac gcccaggacc tcggegttgt 6060
caacctcace aaccacctge accaggtgeg ggggegecta ctggggaggt gggaggggtt 6120
ggaaggcaag tgggtctcgg gcctggcetca cecctgettte atccccagac gccectgcac 6180
ctggcggtga tcacggggca gacgagtgtg gtgagctttce tgctgegggt aggtgcagac 6240
ccagctetge tggatcggca tggagactca gccatgcatce tggcgctgeg ggcaggcgcet 6300
ggtgctceetyg agetgectgeg tgcactgett cagagtggag ctectgetgt gccccagetyg 6360
ttgcatatgc ctgactttga gggtgagctc cccatctcac ctgactaagg gggcaggcgg 6420
ggaccaggga gggtatctgg ccagtgccca gaatggacta tgaggtgtcg agattgaatg 6480
gtcagggctyg gtccaggggce tgccttaagg gtcacagctyg caggttgagce atcctgcecatce 6540
cttaggactg tatccagtac acctggcagt ccgagcccga agccctgagt gectggatct 6600
getggtggac agtggggetg aagtggagge cacagagegg caggggggac gaacagectt 6660
gcatctagece acagagatgg aggagctggg gttggtcacc catctggtca ccaaggtggg 6720
actgaggatt gtggaaggag tggggccaag ggtggtggag gggccaaaga tggtgaaggg 6780
gggggctgge caaggggacce atgcetgtggt gtcaactcte getgctcecgca ccecccagetce 6840
cgggecaacyg tgaacgcteg cacctttgeg ggaaacacac cectgecacct ggcagetgga 6900
ctggggtacc cgaccctcac ccgectectt ctgaaggcetg gtcagtctca cectcagggg 6960
cacttgaaca gggtgggggyg aagggagaga ggtgcctceccce agtcccccga ctttgcagte 7020
cttaatgtag gcccccacca taccgcccca tgacggecte cctcteccag gtgctgacat 7080

ccatgctgaa aacgaggagc ccctgtgccce actgecttca cecccectacct ctgatagega 7140
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cteggactet gaagggectg agaaggacac ccgaagcage tteeggggece acacgectcet 7200
tgacctcact tgcagcacca aggtgaggcce agcccgggac tagaagtgct ctgagtgacg 7260
gggtccagag tatctggact taaagacaca ggcttaagga cgaggtggga ggtagtcaga 7320
actgcggetg tcetceecccagg tgaagacctt gctgctaaat getgctcaga acaccatgga 7380
geecaccectyg accecgecca gcoccagcagg tgagaagcat caggcatccc cageccgact 7440
cctectgacte ctcacagagg tcectcettetcee ttcaggacct ctgaaggagg cctceccttte 7500
tctacccectca geccegteca tcacccectca tggtectgte tgtcegettac cttgggagaa 7560
aggcagtgtt caggtgtcca tgtccccacce caactctgga ggtaaatgac atgtctgtat 7620
gtgtgtcecee ctaagggccg ggactgtcac ttggtgatac agctctgcag aacctggagce 7680
agctgctaga cgggccagaa gceccagggcea getgggcaga gcetggcagag cgtcetgggge 7740
tgcgecagect ggtagacacg taccgacaga caacctcacce cagtggcage ctcctgegca 7800
gctacgaggt gggttggcect gtgccctgece cecteccecccag cctectttee cgatctgagt 7860
ccaggtgect ccecttggcccece agggctecccg agcacatgec ctaaccatga ctcagaccte 7920
attcctetgt cttcectcaget ggctggeggg gacctggcag gtctactgga ggccctgtcet 7980
gacatgggcece tagaggaggg agtgaggctg ctgaggggtce cagaaacccg agacaagctg 8040
cccagcacag gtaaaggggce ctccctggaa ggtggatctyg gacctggagyg gccggaggece 8100
tgaggctttg actatcccat tecctgteccce atttacccce agcagaggtg aaggaagaca 8160
gtgcgtacgyg gagccagtca gtggagcagg aggcagagaa gctgggcecca cccectgage 8220
caccaggagg gctctgecac gggcacccee agectcaggt gcactgacct getgectgee 8280
ccecagececcce ttceccececggace cectgtacag cgtceccccacce tatttcaaat cttatttaac 8340
accccacace cacccectcag ttgggacaaa taaaggatte tcatgggaag gggaggacce 8400
ctccttecca acttatggcea 8420
<210> SEQ ID NO 22

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 22

gcacttacct acctcaaaag gtgctgcgaa acgttaagtg ¢ 41
<210> SEQ ID NO 23

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 23

agatttcgat tagac 15

<210> SEQ ID NO 24

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide or target sequence
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<400> SEQUENCE: 24

tagaattgaa gttaaa

<210> SEQ ID NO 25

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

16

<223> OTHER INFORMATION: oligonucleotide or target sequence

<400> SEQUENCE: 25

ataactgtgt tttec

14

1. An LNA gapmer antisense oligonucleotide of 12 to 30
contiguous nucleotides in length, targeting RELB, wherein
a contiguous nucleotide sequence of the oligonucleotide is at
least 90% complementary to the human RELB pre-mRNA
sequence, such as SEQ ID NO: 21, wherein the LNA gapmer
antisense oligonucleotide is capable of inhibiting the expres-
sion of RELB in a cell which is expressing RELB; or a
pharmaceutically acceptable salt thereof.

2. The LNA gapmer antisense oligonucleotide of claim 1,
wherein the contiguous nucleotide sequence of the oligo-
nucleotide is complementary to a RELB intron sequence.

3. The LNA gapmer antisense oligonucleotide according
to claim 1, wherein the contiguous nucleotide sequence of
the oligonucleotide is complementary to intron region i5 or
i4 of SEQ ID NO: 21.

4. The LNA gapmer antisense oligonucleotide of claim 1,
wherein the contiguous nucleotide sequence is complemen-
tary to a sub-sequence of a target nucleic acid, wherein the
subsequence is selected from the group consisting of SEQ
ID NO: 11, 12, 13, 14, 15, 16, 17, 18, 19, & 20.

5. The LNA gapmer antisense oligonucleotide of claim 1,
wherein the oligonucleotide comprises a sequence selected
from the group consisting of SEQ ID NO: 1,2,3,4,5,6,7,
8, 9 or 10.

6. The LNA gapmer antisense oligonucleotide of claim 1,
wherein the LNA gapmer antisense oligonucleotide com-
prises a gapmer region of a formula 5'-F-G-F'-3', where
region F and F' independently comprise 1-7 modified
nucleosides and G is a region of between 6 and 16 nucleo-
sides which are capable of recruiting RNaseH.

7. The LNA gapmer antisense oligonucleotide according
to claim 1, wherein said oligonucleotide consists or com-
prises an oligonucleotide selected from the group consisting
of: TCggaatacagcAGG (SEQ ID NO: 1), GTGaatagagg-
tagGT (SEQ ID NO: 2), GTGgagaatcaggTG (SEQ ID NO:
3), ACAgagttagacacCA (SEQ ID NO: 4), TCAtaatactcg-
gtGC (SEQ ID NO: 5), CAGagttagacacCA (SEQ ID NO: 6),
ACGgcattaacaagGA (SEQ ID NO: 7), TGAgataggacaacCA
(SEQ ID NO: 8), CAgagttagacacCAT (SEQ ID NO: 9), and
CATAatacteggtgCT (SEQ ID NO: 10), wherein capital let-
ters represent LNA nucleosides and lower case letters rep-
resent DNA nucleosides, and cytosines are optionally
5-methy] cytosine.

8. The LNA gapmer antisense oligonucleotide according
to claim 7, wherein all LNA nucleotides are beta-D-oxy
LNA.

9. The LNA gapmer antisense oligonucleotide according
to claim 7, wherein all LNA cytosines are 5-methyl cytosine.

10. The LNA gapmer antisense oligonucleotide according
to claim 5, wherein all internucleoside linkages present in
the gapmer region of the LNA gapmer antisense oligonucle-
otide compound are phosphorothioate internucleoside link-
ages.

11. The LNA gapmer antisense oligonucleotide according
to claim 1, wherein the compound is selected from the group
consisting of TCggaatacagcAGG (SEQ ID NO: 1),
GTGaatagaggtagGT (SEQ ID NO: 2), GTGgagaatcaggTG
(SEQ ID NO: 3), ACAgagttagacacCA (SEQ ID NO: 4),
TCAtaatactmeggtGC (SEQ ID NO: 5), CAGagttagacacCA
(SEQ ID NO: 6), ACGgcattaacaagGA (SEQ ID NO: 7),
TGAgataggacaacCA (SEQ ID NO: 8), CAgagttagacacCAT
(SEQ ID NO: 9), and CATAatactmeggtgCT (SEQ ID NO:
10), wherein capital letters represent beta-D-oxy LNA
nucleosides, all LNA cytosines are 5-methyl cytosine, lower
case letters are DNA nucleosides, mc indicates a S-methyl
cytosine DNA nucleoside, and all internucleoside linkages
are phosphorothioate internucleoside linkages.

12. A conjugate comprising the LNA gapmer antisense
oligonucleotide according to claim 1, and at least one
conjugate moiety covalently attached to said oligonucle-
otide.

13. A pharmaceutical composition comprising the LNA
gapmer antisense oligonucleotide of claim 1 and a pharma-
ceutically acceptable diluent, solvent, carrier, salt and/or
adjuvant.

14. An in vitro method for modulating RELB expression
in a target cell which is expressing RelB said method
comprising administering an LNA gapmer antisense oligo-
nucleotide of claim 1 in an effective amount to said cell.

15. The LNA gapmer antisense oligonucleotide of claim
1 for use in medicine.

16. The LNA gapmer antisense oligonucleotide of claim
1 for use in the treatment or prevention of cancer, inflam-
mation and inflammatory disorders, and autoimmune dis-
eases.

17. The use of the LNA gapmer antisense oligonucleotide
of'claim 1, for the preparation of a medicament for treatment
or prevention of cancer, inflammation and inflammatory
disorders, and autoimmune diseases.
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18. The LNA gapmer antisense oligonucleotide of claim
1, wherein the oligonucleotide is for use in the treatment of
a disease selected from the group consisting of prostate
cancer, breast cancer, multiple sclerosis, colitis, Crohn’s
disease and rheumatoid arthritis.

#* #* #* #* #*



