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RNA ANTAGONIST COMPOUNDS FOR THE MODULATION OF MCL-1

FIELD OF THE INVENTION

The present invention provides compounds, conjugates, compositions and methods for
modulating the expression of Mcl-1. In particular, this invention relates to oligomeric
compounds (oligomers), which target the Mcl-1 mRNA in a cell, leading to reduced
expression of Mcl-1. Reduction of Mcl-1 expression is beneficial for a range of medical

disorders, such as cell proliferation disorders, such as cancer or mastocytosis.

RELATED CASES
This application claims the benefit under 35 U.S.C. § 119(e) of U.S. Provisional Applications
Serial No. US 61/012191, filed 7" December 2007, and US 61/095955, filed 11" September

2008,, the disclosures of which are both incorporated herein by reference in their entirety.

BACKGROUND

The role of Mcl-1 in regulating cell fate has made it a target of interest in many studies
of apoptosis and hyperproliferative diseases. Many reports have demonstrated the
importance of inhibiting Mcl-1 expression to increase apoptosis and regulate neoplastic
disease. Mcl1 mRNA exists in two forms generated by alternative splicing of the pre-mRNA,
a longer gene product (isoform 1) enhances cell survival by inhibiting apoptosis, whilst a
alternatively spliced shorter gene product promotes apoptosis.

Several studies have reported use of Mcl-1 antisense oligonuclectides or siRNA to
inhibit Mcl-1 expression, increase apoptosis, decrease cell viability and/or decrease tumor
weight of normal cells, cancer cell lines or xenograft tumors. Henson et al. ((2006) Clin.
Cancer Res. 12(3):845-853) disclose a Mcl-1 antisense oligonucleotide which sensitizes
breast cancer cell lines to apoptosis. Selzer et al. ((2002) Mol. Med. S(72:877-884) disclose
inhibition of Mcl-1 expression in melanoma cells using an antisense oligonucleotide targeting
Mcl-1 and Skvara et al. ((2005) Anticancer Res. 25(4):2697-2703) show a Mcl-1 antisense
oligonucleotide which sensitizes human melanoma cells to ionizing radiation-induced
apoptosis. Sieghart et al. ((2006) J. Hepatol. 44(1):\5\-\51) discuss the finding the Mcl-1 is
overexpressed in hepatocellular carcinoma cells lines and disclose a Mcl-1 antisense
oligonucleotide which decreases protein expression, increases apoptosis, decreases cell
survival and sensitizes HCC cells to chemotherapy. Similarly, Song et al. ((2005) Cancer
Biol. Ther. 4 (3) -.267-276) show that Mcl-1 is overexpressed in human lung cancer cells and

treatment with a Mcl-1 antisense oligonucleotide resulted in an increase in apoptosis. Mcl-1
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inhibition also caused sensitization of the lung cancer cells to apoptosis induced by
chemotherapeutic agents and radiation.

Aichberger et al. ((2005) Blood J05(8J:3303-30U) discuss a Mcl-1 antisense
oligonucleotide and siRNA which inhibit expression of Mcl-1 in chronic myeloid leukemia
cells and decreased cell viability. Mcl-1 antisense oligonucleotide synergized with the
BCR/ABL inhibitor Imatinib to produce growth arrest. Derenne et al. ((2002) Blood 100(1):\94-
\99) and Zhang et al. ((2002) Blood 99(6):1 and 85-1S93) discuss the use of Mcl-1 antisense
oligonucleotide to decrease expression of Mcl-15 decrease cell viability and increase
apoptosis of multiple myeloma cells lines and primary cells.

Mcl-1 has also been shown to exhibit increased expression in a variety of
hematopoietic cells lines, including B cells, monocytes, macrophages and
polymorphonuclear cells, and treatment of these cells with Mcl-1 antisense oligonucleotide
reduces target expression, and increases apoptosis (Michels et al. (2004) Oncogene
23(28):4 and 18-4827; Sly et al. (2003) J. Immunol. 170(1):430-437; Liu et al. (2001) J. Exp.
Med. 194(2):\ U-\26; Moulding et al. (2000) Blood 96(5)\\156-17 '63; and Leuenroth e/tf/.
(2000) J. Leukoc. Biol 68:158-166).

Thallinger et al. ((2004) CHn. Cancer Res. 70:4185-4191) disclose an antisense
oligonucleotide targeted to Mcl-1 which decreases expression of Mcl-1 in sarcoma
xenotransplants and when used in combination with cyclophosphamide, reduces tumor
weight and increases tumor cell apoptosis. Thallinger et al. ((2003) J. Invest. Dermatol.
120(6):1081-1086) show a Mcl-1 antisense oligonucleotide administered systemically with or
without dacarbazine in a human melanoma SCID mouse xenotransplantation model
decreased target protein expression, increased apoptosis and decreased tumor weight.

US 5,470,955 reports on antibodies which specifically bind the Mcl-1 polypeptide and
their use to treat cell proliferative disorders associated with Mcl-1, such as myeloid cell
leukaemia. US 5,470,955 also refers to antisense polynucleotides, complementary to the
Mcl-1 sequence, which are capable of inhibiting production of the Mcl-1 polypeptide
including antisense oligomers of about 15 nucleotides.

US 6,001,992 reports on 20 antisense gapmer phosphorothioate oligonucleotides
targeting Mcl-1 consisting of 5 nucleobase 2’-MOE wings, and a central region of 10 DNA
nucleotides. The efficacy of the oligomers for down-regulation of Mcl-1 in cell culture ranged
between 2.6% to 62.5% with 100nM dosage. Five of the oligonucleotides were found to
down-regulate Mcl-1 mRNA in the treated cells by at least 50%.

WO 2007/109174 also reports on antisense gapmer phosphorothioate
oligonucleotides targeting Mcl-1 consisting of 5 nucleobase 2’-MOE wings, and a central

region of 10 DNA nucleotides, some of which are substantially overlapping with those
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disclosed in US 6,001,992. Although the experimental systems appear somewhat different,
analysis of about 80 oligonucleotides identified 12 oligonucleotides which inhibited Mcl-1
mRNA by at least 70%, although several of these overlap with oligonucleotides which were
comparatively ineffective.

WO 2007/147613 reports on methods for the treatment of myelodysplastic syndromes,
such as systemic mastocytosis, lymphomas and leukemias and solid tumors with a
pharmaceutical combination of a FLT-3 kinase inhibitor and an antisense oligonucleotide or
Mcl1 specific RNAI construct.

In an exemplary aspect, the present invention provides improved oligonucleotides,
particularly oligonucleotides based on locked nucleic acid chemistry, which target the Mcl-1
mRNA.

SUMMARY OF THE INVENTION

The invention provides an oligomer of between 10 — 50, such as 10 - 30 nucleotides,
in length, which comprises a contiguous nucleotide sequence of a total of between 10 — 30
nucleotides, wherein said contiguous nucleotide sequence is at least 80% (e.g., 85%, 90%,
95%, 98%, or 99%) homologous to a region corresponding to the reverse complement of a
mammalian Mcl1 gene or mRNA, or naturally occurring variant thereof.

The invention provides an oligomer of between 10 — 50, such as 10 - 30 nucleotides,
in length, which comprises a contiguous nucleotide sequence of a total of between 10 — 30
nucleotides, wherein said contiguous nucleotide sequence is at least 80% (e.g., 85%, 90%,
95%, 98%, or 99%) homologous to a nucleic acid sequence selected from the group
consisting of SEQ ID NO 2 — 18, SEQID NO 77 - 82 and SEQ ID NO 95 - 117.

The invention provides for a conjugate comprising the oligomer according to the
invention, and at least one non-nucleotide or non-polynucleotide moiety covalently attached
to said oligomer.

The invention provides for a pharmaceutical composition comprising the oligomer or
the conjugate according to the invention, and a pharmaceutically acceptable diluent, carrier,
salt or adjuvant.

The oligomer or conjugate of the invention may be a medicament. The invention
provides for the oligomer or the conjugate according to invention, for use as a medicament,
such as for the treatment of cell proliferation disorders, such as cancer or mastocytosis.

The invention provides for the use of an oligomer or the conjugate according to the
invention, for the manufacture of a medicament for the treatment of cell proliferation

disorders, such as cancer or mastocytosis.
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The invention provides for a method of treating cell proliferation disorders, such as
cancer or mastocytosis, said method comprising administering an (e.g. an effective amount
of) an oligomer, a conjugate or a pharmaceutical composition according to the invention, to
a patient suffering from, or likely to suffer from cell proliferation disorders, such as cancer or
mastocytosis.

The invention provides for a method for the inhibition of Mcl1 in a cell which is
expressing Mcl1, said method comprising administering an (e.g. an effective amount of)
oligomer, or a conjugate according to the invention to said cell so as to effect the inhibition of
Mcl1 in said cell.

In some exemplary embodiments, the oligomer comprises at least one LNA unit.
Suitably the at least one LNA unit is within the contiguous nucleotides sequence.

The invention provides for a pharmaceutical composition comprising the oligomer or
conjugate according to the invention, a further active ingredient and a pharmaceutically
acceptable diluent, carrier, salt or adjuvant.

The invention further provides for an oligomer or conjugate according to the invention,
for use in medicine.

The invention provides for a medicament comprising the oligomer or conjugate of the
invention, and optionally a further active ingredient. The medicament suitably comprises a
pharmaceutically acceptable diluent, carrier, salt or adjuvant.

The invention further provides for the use of the oligomer of the invention for the
manufacture of a medicament for the treatment of one or more of the diseases referred to
herein, such as cell hyperproliferation disorders, such as cancer or mastocytosis.

The invention further provides for an oligomer according to the invention, for use for
the treatment of one or more of the diseases referred to herein, such as cell
hyperproliferation disorders, such as cancer or mastocytosis. The invention further provides
for an oligomer according to the invention, for use for the treatment of one or more of the
diseases referred to herein.

Pharmaceutical and other compositions comprising the oligomer of the invention are
also provided. Further provided are methods of down-regulating the expression of Mcl-1 in
cells or tissues comprising contacting said cells or tissues, in vitro or in vivo, with one or
more of the oligomers, conjugates or compositions of the invention.

Also disclosed are methods of treating an animal or a human, suspected of having or
being prone to a disease or condition, associated with expression, or over-expression, of
Mcl-1, by administering to said animal or human a therapeutically or prophylactically

effective amount of one or more of the oligomers, conjugates or compositions of the
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invention. Further, methods of using oligomers for the inhibition of expression of Mcl-1, and
for treatment of diseases associated with activity of Mcl-1 are provided.

The invention provides for a method for treating a cell hyperproliferation disease such
as cancer and inflammatory diseases, such as rheumatoid arthritis, in a patient, said method
comprising administering an oligomer, a conjugate, or a pharmaceutical composition
according to the invention to a patient in need thereof.

The invention provides for a method for treating a cell hyperproliferation disease such
as myelodysplastic syndromes, such as systemic mastocytosis, lymphomas and leukemias
and solid tumors, in a patient, said method comprising administering an oligomer, a
conjugate, or a pharmaceutical composition according to the invention to a patient in need
thereof.

The invention provides for a method for treating an inflammatory disease, such as
rheumatoid arthritis, in a patient, said method comprising administering an oligomer, a
conjugate, or a pharmaceutical composition according to the invention to a patient in need
thereof.

The invention provides for a method of inhibiting or reducing the expression of Mcl-1
in a cell or a tissue, the method comprising the step of contacting said cell or tissue with on
oligomer, a conjugate, or a pharmaceutical composition according to the invention so that
expression of Mcl-1 is inhibited or reduced.

The invention provides for a method of triggering apoptosis in a cell, such as a cancer
cell, said method comprising the step of contacting said cell or tissue with on oligomer, a
conjugate, or a pharmaceutical composition according to the invention so that either

expression of Mcl-1 is inhibited or reduced and/or apoptosis is triggered.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1. Oligonucleotides presented in Table 3 were evaluated for their potential to
knockdown Mcl-1 mRNA at concentrations of 1, 5 and 25 nM in 15PC3 cells 24 hours after
transfection using quantitative real-time PCR. All results were normalised to GAPDH or beta-
Actin and inhibition of Mcl-1 mRNA is shown as percent of untreated control (mock).

Figure 2: SEQ ID NO: 36, 42, 47, 50, 55, 58, 61, 64, and 66 were evaluated for their
potential to induce apoptosis in 15PC3 cells 24 and 48 hours after transfection at
concentrations of 1, 5, and 25 nM measured as caspase 3/7 activity. All results were
normalised to untreated control (mock) and is given as fold induction relative to untreated

control.
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Figure 3. SEQ ID NO: 36, 42, 47, 50, 55, 58, 61, 64, and 66 were evaluated for their
potential to induce apoptosis in HUH-7 cells 24, 48 and 72 hours after transfection at
concentrations of 1, 5, and 25 nM measured as caspase 3/7 activity. All results were
normalised to untreated control (mock) and is given as fold induction relative to untreated
control.

Figure 4. Location of preferred target regions of the human Mcl-1 mRNA targeted by
oligomers according to the invention. Although 16mer target sites have been shown, suitably
these target regions may comprise an additional 4 bases 5 or 3’ to the regions shown — i.e.
regions of up to 24 contiguous nucleotides.

Figure 5. SEQ ID NO 70: Homo sapiens myeloid cell leukemia sequence 1 (BCL2-
related)(MCL1), transcript variant 1, mMRNA. Accession number NM_021960

Figure 6. SEQ ID NO 1: Homo sapiens myeloid cell leukemia sequence 1 (BCL2-related)
(MCL1), transcript variant 2, mRNA, Accession number NM_182763.

Figure 7. SEQ ID NO 71: Homo sapiens myeloid cell leukemia sequence 1 (BCL2-
related)(MCL1), transcript variant 1, protein.

Figure 8. SEQ ID NO 72: Homo sapiens myeloid cell leukemia sequence 1 (BCL2-related)
(MCL1), transcript variant 2, protein.

Figure 9. SEQ ID NO 73: Mouse Mcl-1 mRNA sequence.

Figure 10. SEQ ID NO 74: Mouse Mcl-1 protein sequence.

Figure 11. SEQ ID NO 75: Rhesus monkey Mcl-1 mRNA sequence.

Figure 12. SEQ ID NO 76: Rhesus monkey Mcl-1 protein sequence.

Figure 13. Alignment between the two alternative splice variants of the Mcl-1 mRNA (SEQ
ID NO 1 and SEQ ID NO 70). SEQ ID NO 1 is the mRNA sequence of the short,
proapoptotic isoform of Mcl-1, SEQ ID NO:70 is the mRNA sequence of the long,
antiapoptotic isoform of Mcl-1.

Figure 14. Down regulation of Mcl1 mRNA normalised to GAPDH from unassisted uptake
of anti Mcl1 oligomers (5uM) in 15PC3 cells.

Figure 15. SEQ ID NO: 50 and SEQ ID NO: 64 were evaluated for their potential to down-
regulate Mcl-1 in vivo in mouse liver tissue. Animals were dosed daily with 5mg/kg of
antisense oligonucleotide or saline for 2 weeks. Liver tissue was harvested for RNA analysis
24 hours after the last dosing.

Figure 16. SEQ ID NO: 90, SEQ ID NO: 91 and SEQ ID NO: 92 were evaluated for their
potential to down-regulate Mcl-1 in vivo in mouse liver tissue. Animals were dosed thrice
weekly with 10mg/kg of antisense oligonucleotide or saline for a total of 7 doses. Liver tissue

was harvested for RNA analysis 48 hours after the last dosing.
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Figure 17. Selected oligonucleotides presented in Table 5 were evaluated for their potential
to down-regulate Mcl-1 mRNAs using natural uptake at S5uM in 15PC3 cells.

Figure 18. Selected oligonucleotides presented in Table 5 were evaluated for their potential
to down-regulate Mcl-1 mRNAs after 96 hours incubation at 5uM in Namalwa cells.

Figure 19. Selected oligonucleotides presented in Table 5 were evaluated for their potential
to induce Caspase 3/7 activity in Namalwa cells after 0, 24, 48, and 96 hours incubation at
5uM.

Figure 20. The cell viability of Namalwa cells after 0, 24, 48, and 96 hours incubation with
selected oligonucleotides presented in Table 5 at 5uM were measured via MTS assay.
Figure 21. Selected oligonucleotides presented in Table 5 were evaluated for their potential
to down-regulate Mcl-1 mRNAs after 96 hours incubation at 5uM in K562 cells.

Figure 22. Selected oligonucleotides presented in Table 5 were evaluated for their potential
to induce Caspase 3/7 activity in K562 cells after 0, 24, 48, and 96 hours incubation at SuM.
Figure 23. The cell viability of K562 cells after 0, 24, 48, and 96 hours incubation with
selected oligonucleotides presented in Table 5 at 5uM were measured via MTS assay.
Figure 24. Selected oligonucleotides presented in Table 5 were evaluated for their potential
to induce Caspase 3/7 activity in myeloid leukemia K562 cells after 72 hours incubation at
5uM and after treatment with the histone deacetylase inhibitor Trichostatin A at indicated
concentrations for 24 hours.

Figure 25. Selected oligonucleotides presented in Table 5 were evaluated for their potential
to induce Caspase 3/7 activity in myeloid leukemia K562 cells after 72 hours incubation at
5uM and after treatment with the alkylating agent Cisplatin at indicated concentrations for 24
hours.

Figure 26. The cell viability of Burkitt's ymphoma Namalwa cells after 96 hours incubation
with selected oligonucleotides presented in Table 5 at 5uM and after treatment with the
glucocorticoid dexametjhsaone for 48 hours. Cell viability was measured via MTS assay.
Figure 27. Selected oligonucleotides presented in Table 5 were evaluated for their potential
to induce Caspase 3/7 activity in hepatocellular carcinoma HepG2 cells after 96 hours
incubation at 5uM and after treatment with the alkylating agent Cisplatin at indicated
concentrations for 48 hours.

Figure 28: Cell viability when combining Mcl-1 targeting oligos SEQ ID NOs: 64 and 91 with
scrambled control oligo or Bcl-2 targeting oligo SEQ ID NO: 128 in 15PC3 cell line using
natural uptake.

Figure 29: Caspase 3/7 induction when combining Mcl-1 targeting oligos SEQ ID NOs: 64
and 91 with scrambled control oligo or Bcl-2 targeting oligo SEQ ID NO: 128 in 15PC3 cell

line using natural uptake.
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DETAILED DESCRIPTION OF THE INVENTION

The Oligomer

The present invention employs oligomeric compounds (referred herein as oligomers),
for use in modulating the function of nucleic acid molecules encoding mammalian Mcl1, such
as the Mcl1 nucleic acids shown in SEQ ID 1 or 70, and naturally occurring variants of such
nucleic acid molecules encoding mammalian Mcl1. The term “oligomer” in the context of the
present invention, refers to a molecule formed by covalent linkage of two or more
nucleotides (i.e. an oligonucleotide). The oligomer consists or comprises of a contiguous
nucleotide sequence of between 10 — 50, such as 10 — 30 nucleotides in length. The term
“oligomer” in the context of the present invention, refers to a molecule formed by covalent
linkage of two or more nucleotides (i.e. an oligonucleotide). Herein, each single nucleotide,
such as the nucleotides present in the oligomer of the invention, may also be referred to as a
“monomer” or “unit’. In some embodiments, the oligomer consists or comprises of a
contiguous nucleotide sequence of between 10 — 30 nucleotides in length (i.e. comprises or
consists of from 10 — 30 covalently linked monomers).

In various embodiments, the compound of the invention does not comprise RNA
(units). Itis preferred that the compound according to the invention is a linear molecule or is
synthesised as a linear molecule. The oligomer is a single stranded molecule, and preferably
does not comprise short regions of, for example, at least 3, 4 or 5 contiguous nucleotides,
which are complementary to equivalent regions within the same oligomer (i.e. duplexes) - in
this regards, the oligomer is not (essentially) double stranded. In some embodiments, the
oligomer is essentially not double stranded, such as is not a siRNA. In various
embodiments, the oligomer of the invention may consist entirely of the contiguous nucleotide
region. Thus, the oligomer is not substantially selfcomplementary. siRNAs comprise of 2
complementary short RNA (or equivalent nucleobase units) sequences, such as between 21
and 23nts long, with, typically a 2nt 3’ overhang on either end. In order to enhance in vivo
uptake, the siRNAs may be conjugated, such as conjugated to a sterol, such as a
cholesterol group (typically at the 3’ or 5’ termini of one or both of the strands).

The invention further provides target sequences in the Mcl1 mRNA or gene, or an
allelic variant thereof, in particular those corresponding to a sequence selected from the
group consisting of SEQ ID NOS: 2 — 18, 77 — 82, and 95 - 117, wherein antisense
oligonucleotides corresponding to said target sequences are capable of down-regulating
Mcl1. A variant sequence may have at least 60%, more preferably at least 70%, more
preferably at least 80%, more preferably at least 85%, more preferably at least 90%, more

preferably at least 91%, at least 92%, at least 93%, at least 94%, at least 95% sequence
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homology to a target sequence in Mcl1. Typically, an oligomer of the invention
corresponding to said variant sequences is still capable of down-regulating Mcl1.

Specific designs of LNA oligonucleotides are also disclosed, for example those shown
in SEQ ID NOS 19 - 35, 83 — 88, 36 — 69, 89 — 94n and 118 - 127. The oligomers of the

invention are considered to be potent inhibitors of Mcl1 mRNA and protein expression.

The Target

Suitably the oligomer of the invention is capable of down-regulating expression of the
Mcl1 gene. In this regards, the oligomer of the invention can effect the inhibition of Mcl1,
typically in a mammalian such as a human cell. In some embodiments, the oligomers of the
invention binds to the target nucleic acid and effect inhibition of expression of at least 10% or
20% compared to the normal expression level, more preferably at least a 30%, 40%, 50%,
60%, 70%, 80%, 90% or 95% inhibition compared to the normal expression level. In some
embodiments, such modulation is seen when using between 0.04 and 25nM, such as
between 0.8 and 20nM concentration of the compound of the invention. In the same or a
different embodiment, the inhibition of expression is less than 100%, such as less than 98%
inhibition, less than 95% inhibition, less than 90% inhibition, less than 80% inhibition, such
as less than 70% inhibition. Modulation of expression level may be determined by measuring
protein levels, e.g. by the methods such as SDS-PAGE followed by western blotting using
suitable antibodies raised against the target protein. Alternatively, modulation of expression
levels can be determined by measuring levels of mMRNA, e.g. by northern blotting or
quantitative RT-PCR. When measuring via mRNA levels, the level of down-regulation when
using an appropriate dosage, such as between 0.04 and 25nM, such as between 0.8 and
20nM concentration, is, in some embodiments, typically to a level of between 10-20% the
normal levels in the absence of the compound of the invention.

The invention therefore provides a method of down-regulating or inhibiting the
expression of Mcl1 protein and/or mRNA in a cell which is expressing Mcl1 protein and/or
mRNA, said method comprising administering the oligomer or conjugate according to the
invention to said cell to down-regulating or inhibiting the expression of Mcl1 protein and/or
mRNA in said cell. The administration is typically performed as an effective amount of said
oligomer. The cell may, in some embodiments be a cancer cell. The cell is some
embodiments may be a mast cell or a CD34 + mast cell precursor cell. The cell is some
imbodiments may be an immune cell such as a B cell. Suitably the cell is a mammalian cell
such as a human cell. The administration may occur, in some embodiments, in vitro. The

administration may occur, in some embodiments, in vivo.
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The term “target nucleic acid”, as used herein refers to the DNA or RNA encoding
mammalian Mcl1 polypeptide, such as human Mcl1, such as SEQ ID NO: 1 or 70. Mcl1
encoding nucleic acids or naturally occurring variants thereof, and RNA nucleic acids
derived therefrom, preferably mRNA, such as pre-mRNA, although preferably mature
mRNA. In some embodiments, for example when used in research or diagnostics the
“target nucleic acid” may be a cDNA or a synthetic oligonucleotide derived from the above
DNA or RNA nucleic acid targets. The oligomer according to the invention is preferably
capable of hybridising to the target nucleic acid. It will be recognised that SEQ ID NO: 1 and
70 are cDNA sequences, and as such, corresponds to mature Mcl1 mRNA target
sequences, although uracil is replaced with thymidine in the cDNA sequences.

The term “naturally occurring variant thereof” refers to variants of the Mcl1 polypeptide
of nucleic acid sequence which exist naturally within the defined taxonomic group, such as
mammalian, such as mouse, monkey, and preferably human. Typically, when referring to
“naturally occurring variants” of a polynucleotide the term also may encompass any allelic
variant of the Mcl1 encoding genomic DNA which is found at the Chromosome Chr 1: 148.81
- 148.82 Mb by chromosomal translocation or duplication, and the RNA, such as mRNA
derived therefrom. “Naturally occurring variants” may also include variants derived from
alternative splicing of the Mcl1 mRNA. When referenced to a specific polypeptide sequence,
e.g., the term also includes naturally occurring forms of the protein which may therefore be
processed, e.g. by co- or post-translational modifications, such as signal peptide cleavage,

proteolytic cleavage, glycosylation, etc.

Oligomer Sequences

The oligomers comprise or consist of a contiguous nucleotide sequence which
corresponds to the reverse complement of a nucleotide sequence present in SEQ ID NO: 1
or 70. Thus, in some embodiments, the oligomer can comprise or consist of, a sequence
selected from the group consisting of SEQ ID NO 2 — 18, SEQ ID NO 77 - 82 and SEQ ID
NO 95 - 117 wherein said oligomer (or contiguous nucleotide portion thereof) may optionally
have one, two, or three mismatches against said selected sequence.

In some embodiments, the oligomers comprise or consist of a contiguous nucleotide
sequence which is found in a sequence of nucleobases (bases) selected from the group
consisting of SEQ ID NOs 118, 119, 120, 121, 122, 123, 124, 125, 126 and 127 or a sub-
sequence of at least 10 contiguous nucleotides thereof.

The oligomer may comprise or consist of a contiguous nucleotide sequence which is

fully complementary (perfectly complementary) to the equivalent region of a nucleic acid
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which encodes a mammalian Mcl1 (e.g., SEQ ID NO: 1 or 70). The oligomer can comprise
or consist of an antisense nucleotide sequence.

In some embodiments, the oligomer may tolerate 1, 2, or 3mismatches, when
hybridising to the target sequence and still sufficiently bind to the target to show the desired
effect, i.e. down-regulation of the target. Mismatches may, for example, be compensated by
increased length of the oligomer nucleotide sequence and/or an increased number of
nucleotide analogues, such as LNA, present within the nucleotide sequence.

In some embodiments, the contiguous nucleotide sequence comprises no more than
3, such as no more than 2 mismatches when hybridizing to the target sequence, such as to
the corresponding region of a nucleic acid which encodes a mammalian Mcl1.

In some embodiments, the contiguous nucleotide sequence comprises no more than a
single mismatch when hybridizing to the target sequence, such as the corresponding region
of a nucleic acid which encodes a mammalian Mcl1.

The nucleotide sequence of the oligomers of the invention or the contiguous
nucleotide sequence is preferably at least 80% homologous to a corresponding sequence
selected from the group consisting of SEQ ID NO 2 — 18, SEQ ID NO 77 - 82 and SEQ ID
NO 95 - 117, such as at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at
least 94%, at least 95%, at least 96% homologous, at least 97% homologous, at least 98%
homologous, at least 99% homologous, such as 100% homologous (identical).

The nucleotide sequence of the oligomers of the invention or the contiguous
nucleotide sequence is preferably at least 80% homologous to the reverse complement of a
corresponding sequence present in SEQ ID NO 1 or 70, such as at least 85%, at least 90%,
at least 91%, at least 92%at least 93%, at least 94%, at least 95%, at least 96%
homologous, at least 97% homologous, at least 98% homologous, at least 99%
homologous, such as 100% homologous (identical).

The nucleotide sequence of the oligomers of the invention or the contiguous
nucleotide sequence is preferably at least 80% complementary to a sub-sequence present in
SEQ ID NO: 1 or 70, such as at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96% complementary, at least 97% complementary,
at least 98% complementary, at least 99% complementary, such as 100% complementary
(perfectly complementary).

In some embodiments the oligomer (or contiguous nucleotide portion thereof) is
selected from, or comprises, one of the sequences selected from the group consisting of
SEQ ID NOS: 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110,
111, 112, 113, 114, 115, 116, and 117 or SEQID NOs 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
14,15, 16,17 and 18, or SEQ ID NO 77, 78, 79, 80, 81 and 82; or a sub-sequence of at
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least 10 contiguous nucleotides thereof, wherein said oligomer (or contiguous nucleotide
portion thereof) may optionally comprise one, two, or three mismatches when compared to
the sequence.

In some embodiments the oligomer (or contiguous nucleotide portion thereof) is
selected from, or comprises, one of the sequences selected from the group consisting of
SEQ ID NOS: 118, 119, 120, 121, 122, 123, 124, 125, 126 and 127 or a sub-sequence of at
least 10 contiguous nucleotides thereof, wherein said oligomer (or contiguous nucleotide
portion thereof) may optionally comprise one, two, or three mismatches when compared to
the said sequence.

In some embodiments the sub-sequence may consist of 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, or 29 contiguous nucleotides, such as between 12 -22,
such as between 12-18 nucleotides. Suitably, in some embodiments, the sub-sequence is
of the same length as the contiguous nucleotide sequence of the oligomer of the invention.

However, it is recognised that, in some embodiments the nucleotide sequence of the
oligomer may comprise additional 5’ or 3’ nucleotides, such as, independently, 1, 2, 3, 4 or 5
additional nucleotides 5’ and/or 3’, which are non-complementary to the target sequence. In
this respect the oligomer of the invention, may, in some embodiments, comprise a
contiguous nucleotide sequence which is flanked 5’ and or 3’ by additional nucleotides. In
some embodiments the additional 5’ or 3’ nucleotides are naturally occurring nucleotides,
such as DNA or RNA. In some embodiments, the additional 5" or 3’ nucleotides may
represent region D as referred to in the context of gapmer oligomers herein.

in some embodiments, the contiguous nucleotide sequence comprises a sequence of
10 - 16 nucleotides. Examples of oligonucleotide sequences comprising 14, 15 or 16
nucleotides are shown in SEQ ID NOS: 2 - 18. Shorter sequences can be derived
therefrom. Longer sequences may include all, or at least 10 nucleotides from those
exemplified SEQ ID NOs.

Oligonucleotide sequences which have fewer nucleotides, such as 10, 11, 12, 13, 14,
or 15, may therefore have a contiguous nucleotide sequence which corresponds to a sub-
sequence, for example of at least 8, at least 9, at least 10, at least 11, at least 12, at least
13, at least 14 or 15, contiguous nucleotides found in a sequence selected from the group
consisting of SEQ ID NO 2 - 18, SEQID NO 77 - 82 and , SEQ ID NO 95 - 117. Hence,
shorter sequences can be derived therefrom. Longer sequences may include all, or at least
10 nucleotides from those exemplified SEQ ID NOs. Typically if only a proportion of the
sequence of the oligonucleotide is present a SEQ ID selected from SEQ ID NO 2 - 18, SEQ
ID NO 77 - 82 and , SEQ ID NO 95 — 117, then the remaining portion of the sequence of the

oligonucleotide is homologous to the corresponding nucleotides flanking said SEQ ID. In
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some embodiments, the oligomer can comprise or consist of, a sequence selected from the
group consisting of SEQ ID NO 112, 113 and 114 or a subsequence there of, such as SEQ
ID NOs 77, 78 and 79, wherein said oligomer (or contiguous nucleotide portion thereof) may
optionally have one, two, or three mismatches against said selected sequence.In some
embodiments, the oligomer can comprise or consist of, a sequence selected from the group
consisting of SEQ ID NO 113, 114 and 115 or a subsequence there of, such as SEQ ID NOs
78, 79 and 80, wherein said oligomer (or contiguous nucleotide portion thereof) may
optionally have one, two, or three mismatches against said selected sequence.

When determining “homology” between the oligomers of the invention (or contiguous
nucleotide sequence) and the nucleic acid which encodes the mammalian Mcl1 or the
reverse complement thereof, such as those disclosed herein, the determination of homology
may be made by a simple alignment with the corresponding nucleotide sequence of the
compound of the invention and the corresponding region of the nucleic acid which encodes
the mammalian Mcl1 (or target nucleic acid), or the reverse complement thereof, and the
homology is determined by counting the number of bases which align and dividing by the
total number of contiguous nucleotides in the compound of the invention, and multiplying by
100. In such a comparison, if gaps exist, it is preferable that such gaps are merely
mismatches rather than areas where the number of nucleotides within the gap differ
between the nucleotide sequence of the invention and the target nucleic acid.

The terms "corresponding to" and "corresponds to" refer to the comparison between
the nucleotide sequence of the oligomer or contiguous nucleotide sequence (a first
sequence) and the equivalent contiguous nucleotide sequence of a further sequence
selected from either i) a sub-sequence of the reverse complement of the nucleic acid target,
such as the mRNA which encodes the Mcl1 protein, such as SEQ ID NO: 1 or 70, and/or ii)
the sequence of nucleotides provided herein such as the group consisting of SEQ ID NO 2 -
18, SEQ ID NO 77 - 82 and SEQ ID NO 95 — 117, or sub-sequence thereof. Nucleotide
analogues are compared directly to their equivalent or corresponding nucleotides. A first
sequence which corresponds to a further sequence under i) or ii) typically is identicial to that
sequence over the length of the first sequence (such as the contiguous nucleotide
sequence) or, as described herein may, in some embodiments, is at least 80% homologous
to a corresponding sequence, such as at least 85%, at least 90%, at least 91%, at least
92%at least 93%, at least 94%, at least 95%, at least 96% at least 97% homologous, at least
98% homologous, at least 99% homologous, such as 100% homologous (identical).

The terms "corresponding nucleotide analogue” and "corresponding nucleotide" are
intended to indicate that the nucleotide in the nucleotide analogue and the naturally

occurring nucleotide are identical. For example, when the 2-deoxyribose unit of the
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nucleotide is linked to an adenine, the "corresponding nucleotide analogue” contains a

pentose unit (different from 2-deoxyribose) linked to an adenine.

Length

The oligomers comprise or consist of a contiguous nucleotide sequence of a total of
between 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 oligomers comprise or consist of a contiguous nucleotide
sequence of a total of between 10 — 22, such as 12 — 18, such as 13— 17 or 12 — 16, such
as 13, 14, 15, 16 contiguous nucleotides in length.

In some embodiments, the oligomers comprise or consist of a contiguous nucleotide
sequence of a total of 10, 11, 12, 13, or 14 contiguous nucleotides in length.

In some embodiments, the oligomer according to the invention consists of no more
than 22 nucleotides, such as no more than 20 nucleotides, such as no more than 18
nucleotides, such as 15, 16 or 17 nucleotides. In some embodiments the oligomer of the
invention comprises less than 20 nucleotides.

In some embodiments the oligomer (or contiguous nucleotide portion thereof) is
selected from, or comprises, one of the sequences selected from the group consisting of:
SEQIDNO 2, 6,9, 10, 13, 14, 15, 16 and/or 17, 77, 78, 79, 80, 81, and 82 or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15, or 16
contiguous nucleotides thereof, wherein said oligomer (or contiguous nucleotide portion
thereof) may optionally comprise one, two, or three mismatches against said selected
sequence.

In some embodiments the oligomer consists or comprises of a sequence which is, or
corresponds to, a sequence selected from the group consisting of: SEQ ID NO 78 or 113,
such as SEQ ID NO 90 or 91.

In some embodiments the oligomer consists or comprises of a sequence which is, or
corresponds to, a sequence selected from the group consisting of: SEQ ID NO 16 or 109,
such as SEQ ID NO 64.

As shown herein, in some exemplary aspects, oligomers of the invention, for example
SEQ ID NO: 64, 91 and 90, show pronounced down-regulation of Mcl-1 mRNAs in various
cell lines using natural uptake as well as in murine liver tissue. In the human chronic
myelogenous leukemia K562 cell line, the human Burkitt's lymphoma cancer Namalwa cell
line and the human hepatocyte carcinoma HepG2 cell line, SEQ ID NO: 64, 90 and 91, show
induction of caspase 3/7 activity as well as reduced cell viability in concordance with the

potency on Mcl-1 mRNA down-regulation. In some embodiments the oligomers of the
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invention is able to induce apoptosis in a cell into which it is introduced (e.g. in an effective
amount), such as a cancer cell, such as the cell lines herein refered to (such as in the
caspase assay herein disclosed). Some oligomers which we have found may be effective in
inducing caspase activity include SEQ ID NO 2, SEQ ID NO 36, SEQ ID NO 77, SEQ ID NO
66, SEQ ID 17 and SEQ ID NO 92. Further such oligomers are illustrated in the examples.

In some embodiments the oligomer consists or comprises of a sequence which is, or
corresponds to, a sequence selected from the group consisting of: SEQ ID NO 2, SEQ ID
NO 36, SEQ ID NO 37, and SEQ ID NO 38, or a contiguous sequence of at least 12, 13, 14,
15, or 16 consecutive nucleotides present in said sequence, wherein the nucleotides present
in the oligomer may be substituted with a corresponding nucleotide analogue, wherein said
oligomer may optionally comprise one, two, or three mismatches against said selected
sequence.

In some embodiments the oligomer consists or comprises of a sequence which is, or
corresponds to, a sequence selected from the group consisting of: SEQ ID NO 77, SEQ ID
NO 78, SEQ ID NO 79, SEQ ID NO 80, SEQ ID NO 81, SEQ ID NO 82, or a contiguous
sequence of at least 12, 13, 14, 15, or 16 consecutive nucleotides present in said sequence,
wherein the nucleotides present in the oligomer may be substituted with a corresponding
nucleotide analogue, wherein said oligomer may optionally comprise one, two, or three
mismatches against said selected sequence.

In some embodiments the oligomer of the invention may not induce apoptosis, for
example as determined by the caspase assay. In this regards, whilst apoptosis may be
desirable for the efficient killing of cells, e.g. cancer cells, it may, in some embodiments, be
negatively associated to a more toxic effect on non-target cells and tissues. As such,
depending upon the medical indication to be treated, it may be beneficial to select
oligonucleotides which are very effective at triggering apoptosis, whilst others, where
perhaps the medical indication is not immediately life threatening, an oligomer which is not
as potent in triggering apoptosis may be appropriate.

As shown in Figure 2 and 3, LNA oligomers such as SEQ ID No 36 are remarkably
effective at triggering apoptosis in proliferating cells, and as such may be considered
preferable. Therefore in some embodiments where the the contiguous nucleotides
sequence, or a sub-sequence thereof, is found within SEQ ID NO 95 or 2, such as oligomers
36, 37 or 38. Such oligomers may preferably comprise LNA units.

In some embodiments the oligomer according to the invention consists or comprises of
a contiguous nucleotide sequence according to SEQ ID NO 2 or 95, such as SEQ ID NO 36,
37 and 38; or a sub-sequence of at least 10 contiguous nucleotides thereof, such as 11, 12,

13, 14, 15 or 16 contiguous nucleotides thereof.
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In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 3 or 96, such as SEQ ID 39, or a sub-sequence
of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16 contiguous
nucleotides thereof.

in some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 4 or 97, such as SEQ ID NO 40, or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 5 or 98, such as SEQ ID NO 41, or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 6 or 99, such as SEQ ID NO 42, 43 and 44; or a
sub-sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 7 or 100, such as SEQ ID NO 45, or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 8 or 101, such as SEQ ID 46, or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 9 or 102, such as SEQ ID 47, 48 and 49; or a
sub-sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 10 or 103, such as SEQ ID 50, 51 and 52; or a
sub-sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 11 or 104, such as SEQ ID 53, or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16

contiguous nucleotides thereof.
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In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 12 or 105, such as SEQ ID 54, or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

in some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 13 or 106, such as SEQ ID 55, 56 and 57; or a
sub-sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 14 or 107, such as SEQ ID 58, 59 and 60; or a
sub-sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 15 or 108, such as SEQ ID 61, 62 and 63; or a
sub-sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 16 or 109, such as SEQ ID 64 and 65; or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 17 or 110, such as SEQ ID 66, 67 and 68; or a
sub-sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 18 or 111, such as SEQ ID 69, or a sub-
sequence of at least 10 contiguous nucleotides thereof, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 77 or 112, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 78 or 113, such as 11, 12, 13, 14, 15 or 16

contiguous nucleotides thereof.
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In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 79 or 114, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 80 or 115, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 81 or 116, such as 11, 12, 13, 14, 15 or 16
contiguous nucleotides thereof.

In some embodiments the oligomer according to the invention consists or comprises of
a nucleotide sequence according to SEQ ID 82 or 117, such as 11, 12, 13, 14, 15 or 16

contiguous nucleotides thereof.

Nucleotide analogues

The term “nucleotide” as used herein, refers to a glycoside comprising a sugar moiety,
a base moiety and a covalently linked phosphate group and covers both naturally occurring
nucleotides, such as DNA or RNA, preferably DNA, and non-naturally occurring nucleotides
comprising modified sugar and/or base moieties, which are also referred to as “nucleotide
analogues” herein.

Non-naturally occurring nucleotides include nucleotides which have modified sugar
moieties, such as bicyclic nucleotides or 2’ modified nucleotides, such as 2’ substituted
nucleotides.

“Nucleotide analogues” are variants of natural nucleotides, such as DNA or RNA
nucleotides, by virtue of modifications in the sugar and/or base moieties. Analogues could
in principle be merely “silent” or “equivalent” to the natural nucleotides in the context of the
oligonucleotide, i.e. have no functional effect on the way the oligonucleotide works to inhibit
target gene expression. Such “equivalent” analogues may nevertheless be useful if, for
example, they are easier or cheaper to manufacture, or are more stable to storage or
manufacturing conditions, or represent a tag or label. Preferably, however, the analogues
will have a functional effect on the way in which the oligomer works to inhibit expression; for
example by producing increased binding affinity to the target and/or increased resistance to
intracellular nucleases and/or increased ease of transport into the cell. Specific examples of
nucleoside analogues are described by e.g. Freier & Altmann; Nucl. Acid Res., 1997, 25,
4429-4443 and Uhlmann; Curr. Opinion in Drug Development, 2000, 3(2), 293-213, and in

Scheme 1:
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Scheme 1

The oligomer may thus comprise or consist of a simple sequence of natural occurring
nucleotides — preferably 2’-deoxynucleotides (referred to here generally as “DNA”), but also
possibly ribonucleotides (referred to here generally as “RNA”), or a combination of such
naturally occurring nucleotides and one or more non-naturally occurring nucleotides, i.e.
nucleotide analogues. Such nucleotide analogues may suitably enhance the affinity of the
oligomer for the target sequence.

Examples of suitable and preferred nucleotide analogues are provided by
PCT/DK2006/000512 or are referenced therein.

Incorporation of affinity-enhancing nucleotide analogues in the oligomer, such as LNA
or 2’-substituted sugars, can allow the size of the specifically binding oligomer to be
reduced, and may also reduce the upper limit to the size of the oligomer before non-specific
or aberrant binding takes place.

In some embodiments the oligomer comprises at least 2 nucleotide analogues. In
some embodiments, the oligomer comprises from 3-8 nucleotide analogues, e.g. 6 or 7
nucleotide analogues. In the by far most preferred embodiments, at least one of said

nucleotide analogues is a locked nucleic acid (LNA); for example at least 3 or at least 4, or
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at least 5, or at least 6, or at least 7, or 8, of the nucleotide analogues may be LNA. In some
embodiments all the nucleotides analogues may be LNA.

It will be recognised that when referring to a preferred nucleotide sequence motif or
nucleotide sequence, which consists of only nucleotides, the oligomers of the invention
which are defined by that sequence may comprise a corresponding nucleotide analogue in
place of one or more of the nucleotides present in said sequence, such as LNA units or
other nucleotide analogues, which raise the duplex stability/T, of the oligomer/target duplex
(i.e. affinity enhancing nucleotide analogues).

In some embodiments, any mismatches between the nucleotide sequence of the
oligomer and the target sequence are preferably found in regions outside the affinity
enhancing nucleotide analogues, such as region B as referred to herein, and/or region D as
referred to herein, and/or at the site of non modified such as DNA nucleotides in the
oligonucleotide, and/or in regions which are 5’ or 3’ to the contiguous nucleotide sequence.

Examples of such modification of the nucleotide include modifying the sugar moiety to
provide a 2’-substituent group or to produce a bridged (locked nucleic acid) structure which
enhances binding affinity and may also provide increased nuclease resistance.

A preferred nucleotide analogue is LNA, such as oxy-LNA (such as beta-D-oxy-LNA,
and alpha-L-oxy-LNA), and/or amino-LNA (such as beta-D-amino-LNA and alpha-L-amino-
LNA) and/or thio-LNA (such as beta-D-thio-LNA and alpha-L-thio-LNA) and/or ENA (such
as beta-D-ENA and alpha-L-ENA). Most preferred is beta-D-oxy-LNA.

In some embodiments the nucleotide analogues present within the oligomer of the
invention (such as in regions A and C mentioned herein) are independently selected from,
for example: 2’-O-alkyl-RNA units, 2’-amino-DNA units, 2’-fluoro-DNA units, LNA units,
arabino nucleic acid (ANA) units, 2’-fluoro-ANA units, HNA units, INA (intercalating nucleic
acid -Christensen, 2002. Nucl. Acids. Res. 2002 30: 4918-4925, hereby incorporated by
reference) units and 2’MOE units. In some embodiments there is only one of the above
types of nucleotide analogues present in the oligomer of the invention, or contiguous
nucleotide sequence thereof.

In some embodiments the nucleotide analogues are 2’-O-methoxyethyl-RNA (2'MOE),
2'-fluoro-DNA monomers or LNA nucleotide analogues, and as such the oligonucleotide of
the invention may comprise nucleotide analogues which are independently selected from
these three types of analogue, or may comprise only one type of analogue selected from the
three types. In some embodiments at least one of said nucleotide analogues is 2'-MOE-
RNA, suchas 2, 3,4, 5,6, 7, 8,9 or 10 2-MOE-RNA nucleotide units. In some
embodiments at least one of said nucleotide analogues is 2’-fluoro DNA, such as 2, 3, 4, 5,
6,7, 8,9 or 10 2’-fluoro-DNA nucleotide units.
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In some embodiments, the oligomer according to the invention comprises at least one
Locked Nucleic Acid (LNA) unit, such as 1, 2, 3, 4, 5, 6, 7, or 8 LNA units, such as between
3 -7 or4to 8 LNA units, or 3,4, 5,6 or 7 LNA units. In some embodiments, all the
nucleotide analogues are LNA. In some embodiments, the oligomer may comprise both
beta-D-oxy-LNA, and one or more of the following LNA units: thio-LNA, amino-LNA, oxy-
LNA, and/or ENA in either the beta-D or alpha-L configurations or combinations thereof. In
some embodiments all LNA cytosine units are 5’methyl-Cytosine. In some embodiments of
the invention, the oligomer may comprise both LNA and DNA units. Preferably the combined
total of LNA and DNA units is 10-25, preferably 10-20, even more preferably 12-16. In some
embodiments of the invention, the nucleotide sequence of the oligomer, such as the
contiguous nucleotide sequence consists of at least one LNA and the remaining nucleotide
units are DNA units. In some embodiments the oligomer comprises only LNA nucleotide
analogues and naturally occurring nucleotides (such as RNA or DNA, most preferably DNA
nucleotides), optionally with modified internucleotide linkages such as phosphorothioate.

The term “nucleobase” refers to the base moiety of a nucleotide and covers both
naturally occuring a well as non-naturally occurring variants. Thus, “nucleobase” covers not
only the known purine and pyrimidine heterocycles but also heterocyclic analogues and
tautomeres thereof.

Examples of nucleobases include, but are not limited to adenine, guanine, cytosine,
thymidine, uracil, xanthine, hypoxanthine, 5-methylcytosine, isocytosine, pseudoisocytosine,
5-bromouracil, 5-propynyluracil, 6-aminopurine, 2-aminopurine, inosine, diaminopurine, and
2-chloro-6-aminopurine.

In some embodiments, at least one of the nucleobases present in the oligomer is a
modified nucleobase selected from the group consisting of 5-methylcytosine, isocytosine,
pseudoisocytosine, 5-bromouracil, 5-propynyluracil, 6-aminopurine, 2-aminopurine, inosine,
diaminopurine, and 2-chloro-6-aminopurine.

It should be recognised that, in some aspects, the term nucleobase may also be used
to refer to a nucleotide which may be either naturally occurring or non-naturally occurring —
in this respect the term nucleobase and nucleotide are, in some embodiments used

interchangeably herein.
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LNA

The term “LNA” refers to a bicyclic nucleotide analogue, known as “Locked Nucleic
Acid”. It may refer to an LNA monomer, or, when used in the context of an “LNA
oligonucleotide” refers to an oligonucleotide containing one or more such bicyclic nucleotide
analogues.

The LNA used in the oligonucleotide compounds of the invention preferably has the

structure of the general formula |
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wherein X is selected from -O-, -S-, -N(R"')-, -C(R°R%)-;

B is selected from hydrogen, optionally substituted C.4-alkoxy, optionally substituted
Ci.4-alkyl, optionally substituted C4.4-acyloxy, nucleobases, DNA intercalators,
photochemically active groups, thermochemically active groups, chelating groups, reporter
groups, and ligands;

P designates the radical position for an internucleotide linkage to a succeeding
monomer, or a 5'-terminal group, such internucleotide linkage or 5'-terminal group optionally
including the substituent R® or equally applicable the substituent R”;

P* designates an internucleotide linkage to a preceding monomer, or a 3'-terminal
group;

R* and R? together designate a biradical consisting of 1-4 groups/atoms selected
from -C(R?R)-, -C(R?*)=C(R")-, -C(R*=N-, -O-, -Si(R%),-, -S-, -SO.~, -N(R®)-, and >C=Z,

wherein Z is selected from -O-, -S-, and -N(R®)-, and R®* and R® each is independently
selected from hydrogen, optionally substituted C4.12-alkyl, optionally substituted C,.1>-alkenyl,
optionally substituted C,.1,-alkynyl, hydroxy, Ci.1-alkoxy, C..1o-alkoxyalkyl, Cz.12-alkenyloxy,
carboxy, Cy.12-alkoxycarbonyl, C4.1,-alkylcarbonyl, formyl, aryl, aryloxy-carbonyl, aryloxy,
arylcarbonyl, heteroaryl, heteroaryloxy-carbonyl, heteroaryloxy, heteroarylcarbonyl, amino,
mono- and di(C4s-alkyl)amino, carbamoyl, mono- and di(C4.s-alkyl)-amino-carbonyl, amino-
Cis-alkyl-aminocarbonyl, mono- and di(C4.6-alkyl)amino-C.¢-alkyl-aminocarbonyl, C1¢-alkyl-
carbonylamino, carbamido, C¢-alkanoyloxy, sulphono, Ci.s-alkylsulphonyloxy, nitro, azido,
sulphanyl, C¢-alkylthio, halogen, DNA intercalators, photochemically active groups,
thermochemically active groups, chelating groups, reporter groups, and ligands, where ary!

and heteroaryl may be optionally substituted and where two geminal substituents R* and R®
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together may designate optionally substituted methylene (=CH), and each of the
substituents R", R, R%, R®, R, R® and R%, which are present is independently selected
from hydrogen, optionally substituted C4.12-alkyl, optionally substituted C..1>-alkenyl,
optionally substituted C,.1,-alkynyl, hydroxy, Ci.1-alkoxy, C..12-alkoxyalkyl, Cz.12-alkenyloxy,
carboxy, C4.12-alkoxycarbonyl, C4.1,-alkylcarbonyl, formyl, aryl, aryloxy-carbonyl, aryloxy,
arylcarbonyl, heteroaryl, heteroaryloxy-carbonyl, heteroaryloxy, heteroarylcarbonyl, amino,
mono- and di(C1s-alkyl)amino, carbamoyl, mono- and di(C4.s-alkyl)-amino-carbonyl, amino-
Cis-alkyl-aminocarbonyl, mono- and di(C4.6-alkyl)amino-C.¢-alkyl-aminocarbonyl, C1¢-alkyl-
carbonylamino, carbamido, C¢-alkanoyloxy, sulphono, Cis-alkylsulphonyloxy, nitro, azido,
sulphanyl, Cs¢-alkylthio, halogen, DNA intercalators, photochemically active groups,
thermochemically active groups, chelating groups, reporter groups, and ligands, where aryl
and heteroaryl may be optionally substituted, and where two geminal substituents together
may designate oxo, thioxo, imino, or optionally substituted methylene, or together may form
a spiro biradical consisting of a 1-5 carbon atom(s) alkylene chain which is optionally
interrupted and/or terminated by one or more heteroatoms/groups selected from -O-, -S-,
and -(NRY)- where R" is selected from hydrogen and C4-alkyl, and where two adjacent
(non-geminal) substituents may designate an additional bond resulting in a double bond; and
RY", when present and not involved in a biradical, is selected from hydrogen and C.4-alkyl;
and basic salts and acid addition salts thereof;

In some embodiments R* is selected from H, —CHs, -CH»-CHs,- CH,-O-CHs, and -
CH=CHs,.

In some embodiments, R* and R? together designate a biradical selected from -
C(R?R®)-0-, -C(R*R")-C(R°R?)-0-, -C(R*R®)-C(R°RY-C(R°R')-0-, -C(R?R")-O-C(R°R’)-, -
C(R?R")-0-C(R°R?)-0-, -C(R?R")}-C(R°R")-, -C(R*R")-C(R°R")-C(R°R'}-, -
C(R?)=C(R®)-C(R°R’)-, -C(R?R?)-N(R°)-, -C(R°R")-C(R°R")- N(R®)-, -C(R*R")-N(R°®)-O-, and -
C(R°R®)-S-, -C(R*R?)-C(R°RY)-S-, wherein R?, R®, R%, R%, R®, and R' each is independently
selected from hydrogen, optionally substituted C4.12-alkyl, optionally substituted C.1>-alkenyl,
optionally substituted C,.1,-alkynyl, hydroxy, Ci.1-alkoxy, C..12-alkoxyalkyl, Cz.12-alkenyloxy,
carboxy, Cy.12-alkoxycarbonyl, C4.1,-alkylcarbonyl, formyl, aryl, aryloxy-carbonyl, aryloxy,
arylcarbonyl, heteroaryl, heteroaryloxy-carbonyl, heteroaryloxy, heteroarylcarbonyl, amino,
mono- and di(C4s-alkyl)amino, carbamoyl, mono- and di(C4.s-alkyl)-amino-carbonyl, amino-
Cis-alkyl-aminocarbonyl, mono- and di(C4.6-alkyl)amino-C.¢-alkyl-aminocarbonyl, C1¢-alkyl-
carbonylamino, carbamido, Ci¢-alkanoyloxy, sulphono, Ci.s-alkylsulphonyloxy, nitro, azido,
sulphanyl, Cs-alkylthio, halogen, DNA intercalators, photochemically active groups,

thermochemically active groups, chelating groups, reporter groups, and ligands, where aryl
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and heteroaryl may be optionally substituted and where two geminal substituents R* and R®
together may designate optionally substituted methylene (=CHy),

In a further embodiment R* and R? together designate a biradical (bivalent group)
selected from -CH»-O-, -CH»-S-, -CH,-NH-, -CH,-N(CH3)-, -CH»-CH,-O-, -CH,-CH(CH3)-, -
CH,-CH»-S-, -CH»-CH,-NH-, -CH,-CH,-CH-, -CH,-CH,-CH,-O-, -CH,-CH>-CH(CHs)-, -
CH=CH-CHy-, -CH,-O-CH,-0O-, -CH,-NH-O-, -CH-N(CHj3)-O-, -CH,-O-CH2-, -CH(CH3)-O-, —
CH(CH2-0O-CHj3)-O-.

For all chiral centers, asymmetric groups may be found in either R or S orientation.

Preferably, the LNA used in the oligomer of the invention comprises at least one LNA
unit according to any of the formulas

z *7
7+

/[ LOB Z B

Y
wherein Y is -O-, -O-CHy- ,-S-, -NH-, or N(R"); Z and Z* are independently selected among
an internucleotide linkage, a terminal group or a protecting group; B constitutes a natural or
non-natural nucleotide base moiety, and R" is selected from hydrogen and C.4-alkyl.

Specifically preferred LNA units are shown in scheme 2:

z* B o B
O—
© 7
— Z*
y4 O A-L-Oxy-LNA
3-D-oxy-LNA
ZZ Z:
B B
O O
/s 0
Z
3-D-thio-LNA

B-D-ENA
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Z*
O

TNRM
Z

B-D-amino-LNA

Scheme 2

The term "thio-LNA" comprises a locked nucleotide in which Y in the general formula
above is selected from S or -CH»-S-. Thio-LNA can be in both beta-D and alpha-L-
configuration.

The term "amino-LNA" comprises a locked nucleotide in which Y in the general
formula above is selected from -N(H)-, N(R)-, CH,-N(H)-, and -CH,-N(R)- where R is
selected from hydrogen and C4.4-alkyl. Amino-LNA can be in both beta-D and alpha-L-
configuration.

The term "oxy-LNA" comprises a locked nucleotide in which Y in the general formula
above represents —O- or -CH>-O-. Oxy-LNA can be in both beta-D and alpha-L-
configuration.

The term "ENA" comprises a locked nucleotide in which Y in the general formula
above is -CH,-O- (where the oxygen atom of —CH,-O- is attached to the 2'-position relative
to the base B).

In a preferred embodiment LNA is selected from beta-D-oxy-LNA, alpha-L-oxy-LNA,
beta-D-amino-LNA and beta-D-thio-LNA, in particular beta-D-oxy-LNA.

RNAse recruitment

It is recognised that an oligomeric compound may function via non RNase mediated
degradation of target MRNA, such as by steric hindrance of translation, or other methods,
however, the preferred oligomers of the invention are capable of recruiting an
endoribonuclease (RNase), such as RNase H.

It is preferable that the oligomer, or contiguous nucleotide sequence, comprises of a
region of at least 6, such as at least 7 consecutive nucleotide units, such as at least 8 or at
least 9 consecutive nucleotide units (residues), including 7, 8, 9, 10, 11, 12, 13, 14, 15 or 16
consecutive nucleotides, which, when formed in a duplex with the complementary target
RNA is capable of recruiting RNase. The contiguous sequence which is capable of
recruiting RNAse may be region B as referred to in the context of a gapmer as described

herein. In some embodiments the size of the contiguous sequence which is capable of
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recruiting RNAse, such as region B, may be higher, such as 10, 11, 12, 13, 14, 15, 16, 17,
18, 19 or 20 nucleotide units.

EP 1 222 309 provides in vitro methods for determining RNaseH activity, which may
be used to determine the ability to recruit RNaseH. A oligomer is deemed capable of
recruiting RNase H if, when provided with the complementary RNA target, it has an initial
rate, as measured in pmol/l/min, of at least 1 %, such as at least 5%, such as at least 10%
or less than 20% of the equivalent DNA only oligonucleotide, with no 2’ substitutions, with
phosphorothioate linkage groups between all nucleotides in the oligonucleotide, using the
methodology provided by Example 91 - 95 of EP 1 222 309.

In some embodiments, an oligomer is deemed essentially incapable of recruiting
RNaseH if, when provided with the complementary RNA target, and RNaseH, the RNaseH
initial rate, as measured in pmol/l/min, is less than 1%, such as less than 5%,such as less
than 10% or less than 20% of the initial rate determined using the equivalent DNA only
oligonucleotide, with no 2’ substitutions, with phosphorothioate linkage groups between all
nucleotides in the oligonucleotide, using the methodology provided by Example 91 - 95 of
EP 1222 309.

In other embodiments, an oligomer is deemed capable of recruiting RNaseH if, when
provided with the complementary RNA target, and RNaseH, the RNaseH initial rate, as
measured in pmol/l/min, is at least 20%, such as at least 40 %, such as at least 60 %, such
as at least 80 % of the initial rate determined using the equivalent DNA only oligonucleotide,
with no 2’ substitutions, with phosphorothioate linkage groups between all nucleotides in the
oligonucleotide, using the methodology provided by Example 91 - 95 of EP 1 222 309.

Typically the region of the oligomer which forms the consecutive nucleotide units
which, when formed in a duplex with the complementary target RNA is capable of recruiting
RNase consists of nucleotide units which form a DNA/RNA like duplex with the RNA target —
and include both DNA units and LNA units which are in the alpha-L configuration, particularly
preferred being alpha-L-oxy LNA.

The oligomer of the invention may comprise a nucleotide sequence which comprises
both nucleotides and nucleotide analogues, and may be in the form of a gapmer, a headmer
or a mixmer.

A headmer is defined by a contiguous stretch of non-RNase recruiting nucleotide
analogues at the 5-end followed by a contiguous stretch of DNA or modified nucleotide units
recognizable and cleavable by the RNase towards the 3'-end (such as at least 7 such
nucleotides), and a tailmer is defined by a contiguous stretch of DNA or modified nucleotides
recognizable and cleavable by the RNase at the 5-end (such as at least 7 such

nucleotides), followed by a contiguous stretch of non-RNase recruiting nucleotide analogues
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towards the 3’-end. Other chimeras according to the invention, called mixmers consisting of
an alternate composition of DNA or modified nucleotides recognizable and cleavable by
RNase and non-RNase recruiting nucleotide analogues. Some nucleotide analogues may
also be able to mediate RNaseH binding and cleavage. Since a-L-LNA recruits RNaseH
activity to a certain extent, smaller gaps of DNA or modified nucleotides recognizable and
cleavable by the RNaseH for the gapmer construct might be required, and more flexibility in

the mixmer construction might be introduced.

Gapmer Design

Preferably, the oligomer of the invention is a gapmer. A gapmer oligomer is an
oligomer which comprises a contiguous stretch of nucleotides which is capable of recruiting
an RNAse, such as RNAseH, such as a region of at least 6 or 7 DNA nucleotides, referred to
herein in as region B, wherein region B is flanked both 5" and 3’ by regions of affinity
enhancing nucleotide analogues, such as between 1 — 6 nucleotide analogues 5" and 3’ to
the contiguous stretch of nucleotides which is capable of recruiting RNAse — these regions
are referred to as regions A and C respectively.

Preferably the gapmer comprises a (poly)nucleotide sequence of formula (5’ to 3), A-
B-C, or optionally A-B-C-D or D-A-B-C, wherein; region A (5’ region) consists or comprises
of at least one nucleotide analogue, such as at least one LNA unit, such as between 1-6
nucleotide analogues, such as LNA units, and; region B consists or comprises of at least five
consecutive nucleotides which are capable of recruiting RNAse (when formed in a duplex
with a complementary RNA molecule, such as the mRNA target), such as DNA nucleotides,
and; region C (3’region) consists or comprises of at least one nucleotide analogue, such as
at least one LNA unit, such as between 1-6 nucleotide analogues, such as LNA units, and;
region D, when present consists or comprises of 1, 2 or 3 nucleotide units, such as DNA
nucleotides.

In some embodiments, region A consists of 1, 2, 3, 4, 5 or 6 nucleotide analogues,
such as LNA units, such as between 2-5 nucleotide analogues, such as 2-5 LNA units, such
as 3 or 4 nucleotide analogues, such as 3 or 4 LNA units; and/or region C consists of 1, 2, 3,
4, 5 or 6 nucleotide analogues, such as LNA units, such as between 2-5 nucleotide
analogues, such as 2-5 LNA units, such as 3 or 4 nucleotide analogues, such as 3 or 4 LNA
units.

In some embodiments B consists or comprises of 5, 6,7, 8, 9, 10, 11 or 12
consecutive nucleotides which are capable of recruiting RNAse, or between 6-10, or
between 7-9, such as 8 consecutive nucleotides which are capable of recruiting RNAse. In

some embodiments region B consists or comprises at least one DNA nucleotide unit, such
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as 1-12 DNA units, preferably between 4-12 DNA units, more preferably between 6-10 DNA
units, such as between 7-10 DNA units, most preferably 8, 9 or 10 DNA units.

In some embodiments region A consist of 3 or 4 nucleotide analogues, such as LNA,
region B consists of 7, 8, 9 or 10 DNA units, and region C consists of 3 or 4 nucleotide
analogues, such as LNA. Such designs include (A-B-C) 3-10-3, 3-10-4, 4-10-3, 3-9-3, 3-9-4,
4-9-3, 3-8-3, 3-8-4, 4-8-3, 3-7-3, 3-7-4, 4-7-3, and may further include region D, which may
have one or 2 nucleotide units, such as DNA units.

Further gapmer designs are disclosed in WO2004/046160 and are hereby
incorporated by reference.

US provisional application, 60/977409, hereby incorporated by reference, refers to
‘shortmer’ gapmer oligomers, which, in some embodiments may be the gapmer oligomer
according to the present invention.

In some embodiments the oligomer is consisting of a contiguous nucleotide sequence
of a total of 10, 11, 12, 13 or 14 nucleotide units, wherein the contiguous nucleotide
sequence is of formula (5" — 3’), A-B-C, or optionally A-B-C-D or D-A-B-C, wherein; A
consists of 1, 2 or 3 nucleotide analogue units, such as LNA units; B consists of 7, 8 or 9
contiguous nucleotide units which are capable of recruiting RNAse when formed in a duplex
with a complementary RNA molecule (such as a mRNA target); and C consists of 1, 2 or 3
nucleotide analogue units, such as LNA units. When present, D consists of a single DNA
unit.

In some embodiments A consists of 1 LNA unit. In some embodiments A consists of 2
LNA units. In some embodiments A consists of 3 LNA units. In some embodiments C
consists of 1 LNA unit. In some embodiments C consists of 2 LNA units. In some
embodiments C consists of 3 LNA units. In some embodiments B consists of 7 nucleotide
units. In some embodiments B consists of 8 nucleotide units. In some embodiments B
consists of 9 nucleotide units. In some embodiments B comprises of between 1 — 9 DNA
units, such as 2, 3, 4, 5, 6, 7 or 8 DNA units. In some embodiments B consists of DNA units.
In some embodiments B comprises of at least one LNA unit which is in the alpha-L
configuration, such as 2, 3, 4, 5, 6, 7, 8 or 9 LNA units in the alpha-L-configuration. In some
embodiments B comprises of at least one alpha-L-oxy LNA unit or wherein all the LNA units
in the alpha-L- configuration are alpha-L-oxy LNA units. In some embodiments the number
of nucleotides present in A-B-C are selected from the group consisting of (nucleotide
analogue units — region B — nucleotide analogue units): 1-8-1, 1-8-2, 2-8-1, 2-8-2, 3-8-3, 2-8-
3, 3-8-2, 4-8-1, 4-8-2, 1-8-4, 2-8-4, or;1-9-1, 1-9-2, 2-9-1, 2-9-2, 2-9-3, 3-9-2, 1-9-3, 3-9-1, 4-
9-1, 1-9-4, or; 1-10-1, 1-10-2, 2-10-1, 2-10-2, 1-10-3, 3-10-1. In some embodiments the

number of nucleotides in A-B-C are selected from the group consisting of: 2-7-1, 1-7-2, 2-7-
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2, 3-7-3, 2-7-3, 3-7-2, 3-7-4, and 4-7-3. In some embodiments both A and C consists of two

LNA units each, and B consists of 8 or 9 nucleotide units, preferably DNA units.

Internucleotide Linkages

The terms "linkage group" or “internucleotide linkage” are intended to mean a group
capable of covalently coupling together two nucleotides, two nucleotide analogues, and a
nucleotide and a nucleotide analogue, etc. Specific and preferred examples include
phosphate groups and phosphorothioate groups.

The nucleotides of the oligomer of the invention or contiguous nucleotides sequence
thereof are coupled together via linkage groups. Suitably each nucleotide is linked to the 3'
adjacent nucleotide via a linkage group.

Suitable internucleotide linkages include those listed within PCT/DK2006/000512, for
example the internucleotide linkages listed on the first paragraph of page 34 of
PCT/DK2006/000512 (hereby incorporated by reference).

It is, in some embodiments, preferred to modify the internucleotide linkage from its
normal phosphodiester to one that is more resistant to nuclease attack, such as
phosphorothioate or boranophosphate — these two, being cleavable by RNase H, also allow
that route of antisense inhibition in reducing the expression of the target gene.

Suitable sulphur (S) containing internucleotide linkages as provided herein may be
preferred. Phosphorothioate internucleotide linkages are also preferred, particularly for the
gap region (B) of gapmers. Phosphorothioate linkages may also be used for the flanking
regions (A and C, and for linking A or C to D, and within region D, as appropriate).

Regions A, B and C, may however comprise internucleotide linkages other than
phosphorothioate, such as phosphodiester linkages, particularly, for instance when the use
of nucleotide analogues protects the internucleotide linkages within regions A and C from
endo-nuclease degradation — such as when regions A and C comprise LNA nucleotides.

The internucleotide linkages in the oligomer may be phosphodiester, phosphorothioate
or boranophosphate so as to allow RNase H cleavage of targeted RNA. Phosphorothioate
is preferred, for improved nuclease resistance and other reasons, such as ease of
manufacture.

In one aspect of the oligomer of the invention, the nucleotides and/or nucleotide
analogues are linked to each other by means of phosphorothioate groups.

It is recognised that the inclusion of phosphodiester linkages, such as one or two
linkages, into an otherwise phosphorothioate oligomer, particularly between or adjacent to

nucleotide analogue units (typically in region A and or C) can modify the bioavailability
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and/or bio-distribution of an oligomer — see WO2008/053314, hereby incorporated by
reference.

In some embodiments, such as the embodiments referred to above, where suitable
and not specifically indicated, all remaining linkage groups are either phosphodiester or
phosphorothioate, or a mixture thereof.

In some embodiments all the internucleotide linkage groups are phosphorothioate.

When referring to specific gapmer oligonucleotide sequences, such as those provided herein
it will be understood that, in various embodiments, when the linkages are phosphorothioate
linkages, alternative linkages, such as those disclosed herein may be used, for example
phosphate (phosphodiester) linkages may be used, particularly for linkages between
nucleotide analogues, such as LNA, units. Likewise, when referring to specific gapmer
oligonucleotide sequences, such as those provided herein, when the C residues are
annotated as 5'methyl modified cytosine, in various embodiments, one or more of the Cs

present in the oligomer may be unmodified C residues.

Oligomeric Compounds
The oligomers of the invention may, in some exemplary embodiments, be selected
from the group consisting of: SEQ |D NO 19 — 35 and 36 — 69, 89 — 94, and 118 — 127.

Conjugates

In the context the term "conjugate” is intended to indicate a heterogenous molecule
formed by the covalent attachment (“conjugation”) of the oligomer as described herein to
one or more non-nucleotide, or non-polynucleotide moieties. Examples of non-nucleotide or
non- polynucleotide moieties include macromolecular agents such as proteins, fatty acid
chains, sugar residues, glycoproteins, polymers, or combinations thereof. Typically proteins
may be antibodies for a target protein. Typical polymers may be polyethylene glycol.

Therefore, in various embodiments, the oligomer of the invention may comprise both a
polynucleotide region which typically consists of a contiguous sequence of nucleotides, and
a further non-nucleotide region. When referring to the oligomer of the invention consisting of
a contiguous nucleotide sequence, the compound may comprise non-nucleotide
components, such as a conjugate component.

In various embodiments of the invention the oligomeric compound is linked to
ligands/conjugates, which may be used, e.g. to increase the cellular uptake of oligomeric
compounds. W02007/031091 provides suitable ligands and conjugates, which are hereby
incorporated by reference.

The invention also provides for a conjugate comprising the compound according to the

invention as herein described, and at least one non-nucleotide or non-polynucleotide moiety
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covalently attached to said compound. Therefore, in various embodiments where the
compound of the invention consists of a specified nucleic acid or nucleotide sequence, as
herein disclosed, the compound may also comprise at least one non-nucleotide or non-
polynucleotide moiety (e.g. not comprising one or more nucleotides or nucleotide analogues)
covalently attached to said compound.

Conjugation (to a conjugate moiety) may enhance the activity, cellular distribution or
cellular uptake of the oligomer of the invention. Such moieties include, but are not limited to,
antibodies, polypeptides, lipid moieties such as a cholesterol moiety, cholic acid, a thioether,
e.g. Hexyl-s-tritylthiol, a thiocholesterol, an aliphatic chain, e.g., dodecandiol or undecyl
residues, a phospholipids, e.g., di-hexadecyl-rac-glycerol or triethylammonium 1,2-di-o-
hexadecyl-rac-glycero-3-h-phosphonate, a polyamine or a polyethylene glycol chain, an
adamantane acetic acid, a palmityl moiety, an octadecylamine or hexylamino-carbonyl-
oxycholesterol moiety.

The oligomers of the invention may also be conjugated to active drug substances, for
example, aspirin, ibuprofen, a sulfa drug, an antidiabetic, an antibacterial or an antibiotic.

In certain embodiments the conjugated moiety is a sterol, such as cholesterol.

In various embodiments, the conjugated moiety comprises or consists of a positively
charged polymer, such as a positively charged peptides of, for example between 1-50, such
as 2 — 20 such as 3 — 10 amino acid residues in length, and/or polyalkylene oxide such as
polyethylglycol(PEG) or polypropylene glycol — see WO 2008/034123, hereby incorporated
by reference. Suitably the positively charged polymer, such as a polyalkylene oxide may be
attached to the oligomer of the invention via a linker such as the releasable inker described
in WO 2008/034123.

By way of example, the following conjugate moieties may be used in the conjugates of

the invention:
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Activated oligomers
The term “activated oligomer,” as used herein, refers to an oligomer of the invention
that is covalently linked (i.e., functionalized) to at least one functional moiety that permits

covalent linkage of the oligomer to one or more conjugated moieties, i.e., moieties that are
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not themselves nucleic acids or monomers, to form the conjugates herein described.
Typically, a functional moiety will comprise a chemical group that is capable of covalently
bonding to the oligomer via, e.g., a 3-hydroxyl group or the exocyclic NH; group of the
adenine base, a spacer that is preferably hydrophilic and a terminal group that is capable of
binding to a conjugated moiety (e.g., an amino, sulfhydryl or hydroxyl group). In some
embodiments, this terminal group is not protected, e.g., is an NH; group. In other
embodiments, the terminal group is protected, for example, by any suitable protecting group
such as those described in “Protective Groups in Organic Synthesis" by Theodora W
Greene and Peter G M Wuts, 3rd edition (John Wiley & Sons, 1999). Examples of suitable
hydroxyl protecting groups include esters such as acetate ester, aralkyl groups such as
benzyl, diphenylmethyl, or triphenylmethyl, and tetrahydropyranyl. Examples of suitable
amino protecting groups include benzyl, alpha-methylbenzyl, diphenylmethyl,
triphenylmethyl, benzyloxycarbonyl, tert-butoxycarbonyl, and acyl groups such as
trichloroacetyl or trifluoroacetyl. In some embodiments, the functional moiety is self-
cleaving. In other embodiments, the functional moiety is biodegradable. See e.g., U.S.
Patent No. 7,087,229, which is incorporated by reference herein in its entirety.

In some embodiments, oligomers of the invention are functionalized at the 5" end in
order to allow covalent attachment of the conjugated moiety to the 5’ end of the oligomer. In
other embodiments, oligomers of the invention can be functionalized at the 3’ end. In still
other embodiments, oligomers of the invention can be functionalized along the backbone or
on the heterocyclic base moiety. In yet other embodiments, oligomers of the invention can
be functionalized at more than one position independently selected from the 5’ end, the 3’
end, the backbone and the base.

In some embodiments, activated oligomers of the invention are synthesized by
incorporating during the synthesis one or more monomers that is covalently attached to a
functional moiety. In other embodiments, activated oligomers of the invention are
synthesized with monomers that have not been functionalized, and the oligomer is
functionalized upon completion of synthesis. In some embodiments, the oligomers are
functionalized with a hindered ester containing an aminoalkyl linker, wherein the alkyl portion
has the formula (CH;)w, wherein w is an integer ranging from 1 to 10, preferably about 6,
wherein the alkyl portion of the alkylamino group can be straight chain or branched chain,
and wherein the functional group is attached to the oligomer via an ester group (-O-C(O)-
(CH2)wNH).

In other embodiments, the oligomers are functionalized with a hindered ester
containing a (CH,)y~sulfhydryl (SH) linker, wherein w is an integer ranging from 1 to 10,

preferably about 6, wherein the alkyl portion of the alkylamino group can be straight chain or
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branched chain, and wherein the functional group attached to the oligomer via an ester
group (-O-C(O)-(CH2)wSH).

In some embodiments, sulfhydryl-activated oligonucleotides are conjugated with
polymer moieties such as polyethylene glycol or peptides (via formation of a disulfide bond).

Activated oligomers containing hindered esters as described above can be
synthesized by any method known in the art, and in particular by methods disclosed in PCT
Publication No. WO 2008/034122 and the examples therein, which is incorporated herein by
reference in its entirety.

In still other embodiments, the oligomers of the invention are functionalized by
introducing sulfhydryl, amino or hydroxyl groups into the oligomer by means of a
functionalizing reagent substantially as described in U.S. Patent Nos. 4,962,029 and
4,914,210, i.e., a substantially linear reagent having a phosphoramidite at one end linked
through a hydrophilic spacer chain to the opposing end which comprises a protected or
unprotected sulfhydryl, amino or hydroxyl group. Such reagents primarily react with hydroxyl
groups of the oligomer. In some embodiments, such activated oligomers have a
functionalizing reagent coupled to a 5'-hydroxyl group of the oligomer. In other
embodiments, the activated oligomers have a functionalizing reagent coupled to a 3'-
hydroxyl group. In still other embodiments, the activated oligomers of the invention have a
functionalizing reagent coupled to a hydroxyl group on the backbone of the oligomer. In yet
further embodiments, the oligomer of the invention is functionalized with more than one of
the functionalizing reagents as described in U.S. Patent Nos. 4,962,029 and 4,914,210,
incorporated herein by reference in their entirety. Methods of synthesizing such
functionalizing reagents and incorporating them into monomers or oligomers are disclosed in
U.S. Patent Nos. 4,962,029 and 4,914,210.

In some embodiments, the 5’-terminus of a solid-phase bound oligomer is
functionalized with a dienyl phosphoramidite derivative, followed by conjugation of the
deprotected oligomer with, e.g., an amino acid or peptide via a Diels-Alder cycloaddition
reaction.

In various embodiments, the incorporation of monomers containing 2’-sugar
modifications, such as a 2’-carbamate substituted sugar or a 2'-(O-pentyl-N-phthalimido)-
deoxyribose sugar into the oligomer facilitates covalent attachment of conjugated moieties to
the sugars of the oligomer. In other embodiments, an oligomer with an amino-containing
linker at the 2'-position of one or more monomers is prepared using a reagent such as, for
example, 5'-dimethoxytrityl-2'-O-(e-phthalimidylaminopentyl)-2'-deoxyadenosine-3'-- N,N-
diisopropyl-cyanoethoxy phosphoramidite. See, e.g., Manoharan, et al., Tetrahedron Letters,
1991, 34, 7171.
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In still further embodiments, the oligomers of the invention may have amine-
containing functional moieties on the nucleobase, including on the N6 purine amino groups,
on the exocyclic N2 of guanine, or on the N4 or 5 positions of cytosine. In various
embodiments, such functionalization may be achieved by using a commercial reagent that is

already functionalized in the oligomer synthesis.

Some functional moieties are commercially available, for example,
heterobifunctional and homobifunctional linking moieties are available from the Pierce Co.
(Rockford, IIl.). Other commercially available linking groups are 5'-Amino-Modifier C6 and
3'-Amino-Modifier reagents, both available from Glen Research Corporation (Sterling, Va.).
5'-Amino-Modifier C6 is also available from ABI (Applied Biosystems Inc., Foster City, Calif.)
as Aminolink-2, and 3'-Amino-Modifier is also available from Clontech Laboratories Inc.
(Palo Alto, Calif.).In some embodimentsin some embodimentsin some embodimentsin some

embodiments

Compositions

The oligomer of the invention may be used in pharmaceutical formulations and
compositions. Suitably, such compositions comprise a pharmaceutically acceptable diluent,
carrier, salt or adjuvant. PCT/DK2006/000512 provides suitable and preferred
pharmaceutically acceptable diluent, carrier and adjuvants - which are hereby incorporated
by reference. Suitable dosages, formulations, administration routes, compositions, dosage
forms, combinations with other therapeutic agents, pro-drug formulations are also provided
in PCT/DK2006/000512 - which are also hereby incorporated by reference.

Applications

The oligomers of the invention may be utilized as research reagents for, for example,
diagnostics, therapeutics and prophylaxis.

In research, such oligomers may be used to specifically inhibit the synthesis of Mcl-1
protein (typically by degrading or inhibiting the mRNA and thereby prevent protein formation)
in cells and experimental animals thereby facilitating functional analysis of the target or an
appraisal of its usefulness as a target for therapeutic intervention.

In diagnostics the oligomers may be used to detect and quantitate Mcl-1 expression in
cell and tissues by Northern blotting, in-situ hybridisation or similar techniques.

For therapeutics, an animal or a human, suspected of having a disease or disorder,
which can be treated by modulating the expression of Mcl-1 is treated by administering
antisense compounds in accordance with this invention. Further provided are methods of
treating an animal, such as mouse or rat, or treating a human, suspected of having or being

prone to a disease disorder or condition, such as those referred to herein, or those
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associated with expression of Mcl-1, by administering a therapeutically or prophylactically
effective amount of one or more of the oligomers, conjugates or compositions of the
invention.

The pharmaceutical composition according to the invention may be used for the
treatment of conditions, diseases or disorders, such as those referred to herein, or those
associated with expression of abnormal levels of Mcl-1.

The disease or disorder may be selected from the group consisting of; cell (hyper)
proliferation disorders, such as cancer or mastocytosis.

In some embodiments the cancer may be selected from the group consisting of
leukaemia, chronic myeloid leukemia, chronic lymphocytic leukemia (CLL), melanoma,
multiple myeloma, hepatocellular carcinoma and acute lymphoid leukemia (ALL).

In some embodiments, the disease is an inflammatory disease, such as rheumatoid
arthritis.

In some embodiments, the disease may be a myelodysplastic syndrome, such as
systemic mastocytosis, lymphomas and leukemias and solid tumors.

The invention further provides for the use of the oligomer of the invention for the
manufacture of a medicament for the treatment of one or more of the diseases referred to
herein.

Suitable dosages, formulations, administration routes, compositions, dosage forms,
combinations with other therapeutic agents, pro-drug formulations are also provided in
PCT/DK2006/000512 - which are hereby incorporated by reference.

The invention also provides for a pharmaceutical composition comprising a compound
or a conjugate as herein described or a conjugate, and a pharmaceutically acceptable
diluent, carrier or adjuvant. PCT/DK2006/000512 provides suitable and preferred
pharmaceutically acceptable diluent, carrier and adjuvants - which are hereby incorporated
by reference.

Pharmaceutical compositions comprising more than one active ingredient (i.e.
comprise a further therapeutic agent or treatment).

The pharmaceutical composition according to the invention may further comprise other
active ingredients, including those which are indicated as being useful for the treatment of
hyperproliferative diseases and cancer, such as those referred to herein.

The further active ingredients (also referred to as further therapeutic agents) may for
instance be selected from one or more of the following (the references referred to which
indicate the benefit of combination of the further active ingredient with Mcl-1 targeting
antisense oligomers, are hereby incorporated by reference):

PKC412, AM107 and/or Imatinib (Blood. 2007 Apr 1;109(7):3031-41.)
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¢ Cyclophosphamide (Clin. Cancer Res. 2004 Jun 15;10(12 Pt 1):4185-91)

¢ Docetaxel and/or cisplatin (Cancer Bio.l Ther. 2006 Oct;5(10):1348-54. )

¢ Dacarbazine (J. Invest Dermatol. 2003 Jun;120(6):1081-6)

e FLT-3 kinase inhibitor (such as those disclosed in WO 2007/147613, hereby

incorporated by reference) including Gleevec™ (Imatinib mesylate).

In some embodiments the further therapeutic agents may be used in a combination
therapy where the subject is administered the pharmaceutical composition of the invention
and the further therapeutic agent, such as the FLT-3 kinase inhibitor, either in the same
composition in as a seperate administration. In some embodiments, such a separate
administration may be provided prior to, during or subsequent to the pharmaceutical
composition of the invention. Suitably both the oligomer targeting Mcl1 and the further
active ingredient are administered in effective amounts. In this respect, it is considered that
for some further active ingredients, the down-regulation of Mcl1 is beneficial to the treatment
with the further active ingredient and may alleviate a non-responsiveness or low-
responsiveness to the further active ingredient.

In some embodiments, the further active ingredients is an alkylating agent, such as
Cisplatin.

In some embodiments, the further active ingredients is a histone deacetylase inhibitor,
such as Trichostatin A.

In some embodiments, the further active ingredients is a glucocorticoid, such as
Dexamethasone.

The invention provides for use of an oligomer targeting Mcl1, such as one or more of
the oligomers described herein, for the preparation of a medicament, wherein said
medicament is for the use in the treatment of cancer in combination with a further active
ingredient, such as a further active ingredient selected from the group consisting an
alkylating agent, such as Cisplatin, a histone deacetylase inhibitor, such as Trichostatin A,
and a glucocorticoid, such as Dexamethasone.

The invention provides for a medicament comprising an oligomer targeting Mcl1, such
as one or more of the oligomers described herein, wherein said medicament is for the use in
the treatment of cancer in combination with with a further active ingredient, such as a further
active ingredient selected from the group consisting an alkylating agent, such as
Cisplatin, a histone deacetylase inhibitor, such as Trichostatin A, and a glucocorticoid, such

as Dexamethasone.

The invention further relates to methods of treating a disease, such as those referred

to herein, such as cancer, comprising administering to a patient in need there of an effective
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amount of an oligomer that targets Mcl1 mRNA in a cell and an effective amount of a a
further active ingredient, such as a further active ingredient selected from the group
consisting an alkylating agent, such as Cisplatin, a histone deacetylase inhibitor, such as
Trichostatin A, and a glucocorticoid, such as Dexamethasone, or a pharmaceutically
acceptable derivative thereof.

The further active ingredient is typically administered in the form of a pharmaceutical
composition which further comprises a pharmaceutically acceptable diluent, carrier, salt or
adjuvant.

Administration

The oligomer targeting Mcl1 may be administered at regular intervals (Dose intervals,
DI) of between 3 days and two weeks, such as 4, 5,6,7,8,9,0, 11, 12, 13 days, such as
about 1 week, such as 6, 7 or 8 days. Suitably at least two doses are provides with a DI
period between the two dosages, such as 3, 4, 5, 6, 7, 8, 9 or 10 dosages, each with a dose
interval (DI) between each dose of LNA oligomer. The DI period between each dosage may
the same, such as between 3 days and two weeks, such as 4, 5,6,7, 8,9, 10, 11,12, 13
days, such as about 1 week, such as 6, 7 or 8 days.

In some embodiments, each dose of the oligomer targeting Mcl1 may be between
about 0.25mg/kg — about 10mg/kg, such as about 0.5mg/kg, about 1Tmg/kg, about 2mg/kg,
about 3mg/kg, about 4mg/kg, about 5mg/kg, about 6mg/kg, about 7mg/kg, about 8mg/kg,
about 9mg/kg. In some embodiments, each dose of the LNA oligomer targeting Mcl1 may be
between about 2 mg/kg — about 8mg/kg, or about 4 to about 6 mg/kg or about 4mg/kg to
about 5mg/kg. In some embodiments, each dose of the LNA oligomer targeting Mcl1 is at
least 2mg/kg, such as 2, 3, 4, §, &, 7 or § mg/kg, such as & mg/kg.

Administration of the oligomer is typically performed by parenteral administration, such
as subcutaneous, intramuscular, intravenous or intra peritoneal administration.
Intravenously administration is preferred.

In some embodiments the dosage regime for the oligomer may be repeated after an
initial dosage regime, indeed the dosage regime may be repeated as necessary in order to

treat or prevent the progression of the disease.

One advantage of the oligomers targeting Mcl1 according to the invention is that they
may be administered over a relatively short time period rather than continuously. This
provides a marked improvement in the quality of life for the patient as they are not required
to be hospital bound for long periods of time. Therefore in a preferred embodiment, the LNA
oligomer targeting Mcl1 is not administered by continuous infusion. Each dose of the

oligomer may therefore be administered to the patient in a time period of less than 12 hours,
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such as less than about 8 hours, less than about 4 hours, such as less than about 3 hours.
Each dose of the LNA oligomer may therefore be administered to the patient in a time period
of between about 1 and about 4 hours, such as between about 2 and about 3 hours, or
about 2 hours. The oligomer may be administered to the patient in a time period of at least
30 minutes such as at least 1 hour. Such administrations may be given intravenously, for
example.

A pharmaceutically effective dose of the further active ingredient may, in some
embodiments be administered prior to, during or subsequently to the administration of one or
more pharmaceutically effective doses of the LNA oligomer targeting Mcl1. Typically, one or
more effective doses of the further active ingredient is administered so that the both the LNA
oligomer and the further active ingredient provide their therapeutic benefit concurrently
within the patient or subject.

Combination with Antisense oligomers targeting Bcl-2

In some aspects the further therapeutic agent (active ingredient) may be a compound
which targets Bcl-2. The (Mcl-1) oligomers according to the invention may, in some
embodiments be used in combination with compounds which target Bcl-2, such as antisense
oligomers which are complementary to the Bcl-2 mRNA, such as the Genasense compound
referred to as (G3139) which is complementary to the first six codons of the human BCI2
sequence — (i.e. has a sequence ‘tctccagcgtccgecat’), and other antisense Bcl-2 oligomers,
such as those disclosed in WO2005/061710, US2005/0170377, US 6,291,668,
WO002/17852, US2005/0032714, W02004/046327, U.S. Provisional Applications US
61/012185, and US 61/106261, which are all hereby incorporated by reference.

In some embodiments, the oligomers which target Bcl2, which may be used in
combination with the oligomers which target Mcl1, such as those disclosed herein, are LNA
oligomers, such as gapmers and shortmers, which comprises a contiguous nucleotide
sequence of a total of between 10-50 nucleotides, wherein said contiguous nucleotide
sequence is at least 80%, such as at least homologous to a corresponding region of a
nucleic acid which encodes a mammalian Bcl-2.

With respect to the structure of the oligomers, such as gapmers and shortmers, and
conjugates thereof, which target Bcl-2, with the exception of the fact that such oligomers will
be complementary to a corresponding region of the Bcl-2 mRNA, or in one case, comprise 1,
2, 3, or 4 mismatches to the corresponding region of the target Bcl-2, they may, in some
embodiments may have the same structure as the oligomers according to the present
invention (i.e. apart from the specific sequence of nucleotides).

The administration of a pharmaceutical composition comprising an oligomer which

targets Bcl-2 may be performed as per the oligomers which target Mcl1 as disclosed herein,
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and may be performed prior to, during or after the administration of the pharmaceutical
composition comprising the oligomer of the invention, are as part of the same
pharmaceutical composition.

The invention therefore provides for methods for the simultaneous (concurrent) inhibition

of expression of both Bcl-2 and Mcl-1 in a cell, such as a cancer cell, which is expressing
Bcl-2 and Mcl-1, said method comprising

a. administering an effective amount of a Bcl2 inhibitor, such as a oligomer which targets
Bcl2, such as SEQ ID NO 128 or a conjugate or pharmaceutical composition thereof,
to said cell so as to inhibit Bcl-2 in said cell,

b. administering an effective amount of a Mcl1 inhibitor, such as a oligomer which targets
Mcl1, such as oligomer according to the invention, or a conjugate or pharmaceutical
composition thereof, to said cell so as to inhibit Mcl1 in said cell,

wherein steps a) and b) may be performed in any order or simultaneously and lead to
the simultaneous inhibition (down-regulation) of both Mcl-1 and Bcl-2 inhibition in said cell;
wherein said method is performed either in vivo or in vitro. Suitably the cell may be a cancer
cell in a subject, such as a human subject suffering from cancer. In some embodiments, the
method may result in cell death such as apoptosis of the cell.

Suitable Bcl2 inhibitors to be used in conjunction with the Mcl1 inhibitor are referenced
above and include also include those disclosed in U.S. Provisional Applications Serial No.
US 61/012185, filed 7" December 2007, and US 61/106261, filed 17" October 2008, the
disclosures of which are both incorporated herein by reference in their entirety.

Kits of parts

The invention also provides a kit of parts wherein a first part comprises the oligomer,
the conjugate and/or the pharmaceutical composition according to the invention and a
further part comprises an further active ingredient (i.e. further therapeutic agent), such as
those referred to herein. It is therefore envisaged that the kit of parts may be used in a
method of treatment, as referred to herein, where the method comprises administering both
the first part and the further part, either simultaneously or one after the other.

The invention also provides a kit of parts wherein a first part comprises the oligomer,
the conjugate and/or the pharmaceutical composition according to the invention and a
further part comprises an antisense oligonucleotide capable of lowering the expression of
Bcl 2. It is therefore envisaged that the kit of parts may be used in a method of treatment, as
referred to herein, where the method comprises administering both the first part and the
further part, either simultaneously or one after the other.

Medical methods and use
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The oligomers, conjugates, and compositions according to the invention can be used
for the treatment of cell (hyper) proliferation conditions such as cancer and mastocytosis.

In some embodiments, the disease is a myelodysplastic syndrome, such as systemic
mastocytosis, lymphomas and leukemias and solid tumors

The cancer, as referred to herein, is in some embodiments selected from the group
consisting of melanoma, leukemia, myeloma, lymphoma, glioma, and carcinoma.

In some embodiments the cancer is selected from the group consisting of leukemia,
chronic myeloid leukemia (CML), chronic lymphocytic leukemia (CLL) and acute lymphoid
leukemia (ALL), malignant glioma, melanoma, multiple myeloma, and hepatocellular
carcinoma.

In some embodiments the cancer selected from the group consisting of leukemia,
melanoma, myeloma, and melanoma.

In some embodiments the cancer is leukemia, such as chronic lymphocytic leukemia
(CLL), acute lymphoid leukemia (ALL), and chronic myeloid leukemia.

In some embodiments the cancer is lymphoma, such as non-hodgkin’s lymphomas ,
follicular lymphoma and diffuse large B-cell ymphoma.ln some embodiments the cancer is
myleoma such as multiple myeloma. In some embodiments the cancer is melanoma, such
as malignant melanoma. In one embociment the cancer is malignant glioma. In some
embodiments the cancer is a carcinoma such as a hepatocellular carcinoma.

The mastocytosis may, in some embodiments, be systemic mastocytosis.

The oligomers, conjugates, and compositions may, in one preferable embodiment,
may be for the use in the treatment of the cancers.

In some embodiments, the cancer is liver or kidney cancer.

In some embodiments, for example for the treatment of brain cancer, it is preferred
that phosphorothioate linkages are not used in the compound according to the invention.

The oligomers, conjugates, and compositions may, in one preferable embodiment,
may be for the use in the treatment of the cancers.

The oligomers, conjugates, and compositions according to the invention can be used
for the treatment of inflammatory diseases, such as rheumatoid arthritis.

In some embodiments, the oligomers, conjugates, and compositions according to the
invention can be used for the treatment of inflammatory disorders, such as inflammatory
disorders selected from the group consisting of: Acute and chronic inflammatory disorders
such as sepsis, rheumatoid arthritis (RA), juvenile idiopathic arthritis, ankylosing spondylitis
(Bechterew's disease), inflammatory bowel diseases (Crohn's diseases and ulcerative
colitis), severe psoriasis, chronic uveitis, sarcoidosis, Wegener's granulomatosis, and other

diseases with inflammation as a central feature.



10

15

20

25

30

35

WO 2009/071680 PCT/EP2008/066920

41

It will be recognised that as Mcl-1 is indicated in inflammation, anti-Mcl-1 oligomers,
such as the oligomers referred to herein, may also be used in the treatment of infectious
diseases, particularly infectious diseases where an inflammation is a feature.

The invention further provides use of a compound of the invention in the manufacture
of a medicament for the treatment of a disease, disorder or condition as referred to herein.

Generally stated, one aspect of the invention is directed to a method of treating a
mammal suffering from or susceptible to diseases, disorders or conditions disclosed herein,
or those associated with expression or abnormal levels of Mcl-1, comprising administering to
the mammal and therapeutically effective amount of an oligomer targeted to Mcl-1 that
comprises one or more LNA units.

An interesting aspect of the invention is directed to the use of an oligomer (compound)
as defined herein or as conjugate as defined herein for the preparation of a medicament for
the treatment of a disease, disorder or condition as referred to herein.

The methods of the invention are preferably employed for treatment or prophylaxis
against diseases caused by abnormal levels of Mcl-1.

Furthermore, the invention described herein encompasses a method of preventing or
treating a disease comprising a therapeutically effective amount of a Mcl-1 modulating
oligomer to a human in need of such therapy. The invention further encompasses the use of
a short period of administration of a Mcl-1 modulating oligonucleotide compound. Such uses
and methods may fyrther comprise the administration of a further therapeutic compound
such as those referred to herein.

The oligomers of the invention may also be conjugated to active drug substances, for
example, aspirin, ibuprofen, a sulfa drug, an antidiabetic, an antibacterial or an antibiotic.

Alternatively stated, the invention is furthermore directed to a method for treating
abnormal levels of Mcl-1, said method comprising administering a oligomer of the invention,
or a conjugate of the invention or a pharmaceutical composition of the invention to a patient
in need thereof and further comprising the administration of a further chemotherapeutic
agent. Said further administration may be such that the further chemotherapeutic agent is
conjugated to the compound of the invention, is present in the pharmaceutical composition,
or is administered in a separate formulation.

The invention also relates to an oligomer, a composition or a conjugate as defined
herein for use as a medicament.

The invention further relates to use of a compound, composition, or a conjugate as
defined herein for the manufacture of a medicament for the treatment of a disease or

disorders as referred to herein, such as diseases or disorders associated with abnormal
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levels of Mcl-1. Such treatment may also comprise the administration (or use) of a further
therapeutic agent, as referred to herein, for example an FLT-3 kinase inhibitor.

In some embodiments, said abnormal levels of Mcl-1 is in the form of, or causes, or is
characterised by a disease or disorder as referred to herein, such as hyper cell proliferation,
such as cancer, such as the cancers refered to herein.

Moreover, the invention relates to a method of treating a subject suffering from a
disease or disorder or condition referred to herein, such as a disease or disorder selected
from cell (hyper)proliferation disorders, such as cancers, the cancers refered to herein, the
method comprising the step of administering a pharmaceutical composition as defined
herein to the subject in need thereof. Such methods may further comprise the
administration of a further therapeutic agent, as referred to herein, for example an FLT-3
kinase inhibitor or a Bcl1 antisense oligomer.

A patient who is in need of treatment is a patient suffering from or likely to suffer from

the disease or disorder).

EMBODIMENTS

The following embodiments of the present invention may be used in combination with
the other embodiments described herein.
1. An oligomer of between 10-50 nucleotides in length which comprises a
contiguous nucleotide sequence of a total of between 10-50 nucleotides, wherein said
contiguous nucleotide sequence is at least 80% homologous to a corresponding region of a
nucleic acid which encodes a mammalian Mcl-1, wherein said contiguous nucleotide
sequence is present in a nucleic acid sequence selected from the group consisting of SEQ
ID NOs 95 — 117 and/or 2 — 18 and/or 77- 82, wherein optionally, said oligomer comprises at
least one LNA unit.
2. The oligomers according to embodiment 1, wherein said contiguous nucleotide
sequence is present in a nucleic acid sequence selected from the group consisting of SEQ
ID NOs 100, 101, 104, 108, 110, 111 and 111, 0or 7, 8, 11, 15, 16, 17 and 18.
3. The oligomers according to embodiment 1, wherein said contiguous nucleotide
sequence is present in a nucleic acid sequence selected from the group consisting of SEQ
ID NOs 95, 96, 97, 98, 99, 100, 101, 102, 103, 105, 106, and 107 (and/or 113, 114 and
11%), or SEQIDNO 2, 3,4,5,6,7,8,9, 10, 12, 13, and 14 (and/or 78, 79 and 80), wherein
said oligomer comprises at least one LNA unit.
4. The oligomer according to any one of embodiments 1 - 3, wherein the

contiguous nucleotide sequence comprises no more than 3, such as no more than 2
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mismatches to the corresponding region of a nucleic acid which encodes a mammalian Mcl-
1.

5. The oligomer according to embodiment 4, wherein said contiguous nucleotide
sequence comprises no more than a single mismatch to the corresponding region of a
nucleic acid which encodes a mammalian Mcl-1.

6. The oligomer according to embodiment 5, wherein said contiguous nucleotide
sequence comprises no mismatches, (i.e. is complementary to) the corresponding region of
a nucleic acid which encodes a mammalian Mcl-1.

7. The oligomer according to any one of embodiments 1 — 6, wherein the
nucleotide sequence of the oligomer consists of the contiguous nucleotide sequence.

8. The oligomer according to any one of embodiments 1- 7, wherein the nucleic
acid which encodes a mammalian Mcl-1 is the human Mcl-1 nucleotide sequence such as
SEQ ID No 1, or a naturally occurring allelic variant thereof.

9. The oligomer according to any one of embodiments 1 — 8, wherein the
contiguous nucleotide sequence is complementary to a corresponding region of both the
human Mcl-1 nucleic acid sequence and a non-human mammalian Mcl-1 nucleic acid
sequence, such as the mouse or monkey Mcl-1 nucleic acid sequence.

10. The oligomer according to any one of embodiments 1 to 9, wherein the
contiguous nucleotide sequence comprises a contiguous subsequence of at least 7,
nucleotide residues which, when formed in a duplex with the complementary Mcl-1 target
RNA is capable of recruiting RNaseH.

11. The oligomer according to embodiment 10, wherein the contiguous nucleotide
sequence comprises of a contiguous subsequence of at least 8, at least 9 or at least 10
nucleotide residues which, when formed in a duplex with the complementary Mcl-1 target
RNA is capable of recruiting RNaseH.

12. The oligomer according to any one of embodiments 10 or 11 wherein said
contiguous subsequence is at least 9 or at least 10 nucleotides in length, such as at least 12
nucleotides or at least 14 nucleotides in length, such as 14, 15 or 16 nucleotides residues
which, when formed in a duplex with the complementary Mcl-1 target RNA is capable of
recruiting RNaseH.

13. The oligomer according to embodiment any one of embodiments 1 — 12
wherein said oligomer is conjugated with one or more non-nucleotide compounds.

14. The oligomer according to any one of embodiments 1 - 13, wherein said
oligomer has a length of between 10 - 22 nucleotides.

15. The oligomer according to any one of embodiments 1 - 13, wherein said

oligomer has a length of between 12 - 18 nucleotides.
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16. The oligomer according to any one of embodiments 1 - 13, wherein said
oligomer has a length of 14, 15 or 16 nucleotides.

17. The oligomer according to any one of embodiments 1 - 16, wherein said
continuous nucleotide sequence corresponds to a contiguous nucleotide sequence present
in a nucleic acid sequence selected from the group consisting of SEQ 1D NO 36, 42, 47, 50,
55, 58, 61, 64, or 66.

18. The oligomer according to any one of embodiments 1-17, wherein the oligomer
or contiguous nucleotide sequence is selected from the group consisting of SEQ ID NO 36 -
69, or wherein the oligomer or contiguous nucleotide sequence consists or comprises of an
equivalent nucleotide sequence to the nucleotide sequence selected from SEQ ID NO 36 -
69,

19. The oligomer according to any some embodimentss 1 — 18 wherein said
oligomer is single stranded.

20. The oligomer according to any one of embodiments 1 - 19, wherein said
contiguous nucleotide sequence comprises at least one affinity enhancing nucleotide
analogue.

21. The oligomer according to embodiment 20, wherein said contiguous nucleotide
sequence comprises a total of 2, 3, 4, 5, 6, 7, 8, 9 or 10 affinity enhancing nucleotide
analogues, such as LNA, such as between 5 and 8 affinity enhancing nucleotide analogues.
22. The oligomer according to any one of embodiments 1 — 21 which comprises at
least one affinity enhancing nucleotide analogue, wherein the remaining nucleotides are
selected from the group consisting of DNA nucleotides and RNA nucleotides, preferably
DNA nucleotides.

23. The oligomer according to any one of embodiments 1 - 22, wherein the
oligomer comprises of a sequence of nucleotides of formula, in 5’ to 3’ direction, A-B-C, and
optionally of formula A-B-C-D, wherein:

A consists or comprises of at least one nucleotide analogue, such as 1, 2, 3, 4,
5 or 6 nucleotide analogues, preferably between 2-5 nucleotide analogues, preferably 2, 3 or
4 nucleotide analogues, most preferably 2, 3 or 4 consecutive nucleotide analogues and;

B consists or comprises at least five consecutive nucleotides which are capable
of recruiting RNAseH (when formed in a duplex with a complementary RNA molecule, such
as the Mcl-1 mRNA target), such as DNA nucleotides, such as 5,6, 7, 8,9, 10, 11 or 12
consecutive nucleotides which are capable of recruiting RNAseH, or between 6-10, or
between 7-9, such as 8 consecutive nucleotides which are capable of recruiting RNAseH,

and;



10

15

20

25

30

35

WO 2009/071680 PCT/EP2008/066920

45

C consists or comprises of at least one nucleotide analogue, such as 1, 2, 3, 4,
5, or 6 nucleotide analogues, preferably between 2-5 nucleotide analogues, such as 2, 3 or

4 nucleotide analogues, most preferably 2, 3 or 4 consecutive nucleotide analogues, and,

D when present, consists or comprises, preferably consists, of one or more
DNA nucleotide, such as between 1-3 or 1-2 DNA nucleotides.
24. The oligomer according to embodiment 23, wherein region A consists or

comprises of 2, 3 or 4 consecutive nucleotide analogues.

25. The oligomer according to any one of embodiments 23 - 24, wherein region B
consists or comprises of 7, 8, 9 or 10 consecutive DNA nucleotides or equivalent nucleotides
which are capable of recruiting RNAseH when formed in a duplex with a complementary
RNA ,such as the Mcl-1 mRNA target.

26. The oligomer according to any one of embodiments 23 — 25, wherein region C
consists or comprises of 2, 3 or 4 consecutive nucleotide analogues.

27. The oligomer according to any one of embodiments 23 — 26, wherein region D

consists, where present, of one or two DNA nucleotides.

28. The oligomer according to any one of embodiments 23 - 27, wherein:
A Consists or comprises of 3 contiguous nucleotide analogues;
B Consists or comprises of 7, 8, 9 or 10 contiguous DNA nucleotides or

equivalent nucleotides which are capable of recruiting RNAseH when formed in a duplex

with a complementary RNA ,such as the Mcl-1 mRNA target;

C Consists or comprises of 3 contiguous nucleotide analogues;
D Consists, where present, of one or two DNA nucleotides.
29. The oligomer according to embodiment 23, wherein the contiguous nucleotide

sequence consists of 10, 11, 12, 13 or 14 nucleotides, and wherein;

A Consists of 1,2 or 3 contiguous nucleotide analogues;

B Consists of 7, 8, or 9 consecutive DNA nucleotides or equivalent nucleotides
which are capable of recruiting RNAseH when formed in a duplex with a complementary
RNA ,such as the Mcl-1 mRNA target;

C Consists of 1,2 or 3 contiguous nucleotide analogues;
D Consists, where present, of one DNA nucleotide.
30. The oligomer according to anyone of embodiments 23 - 28, wherein B

comprises at least one LNA nucleotide which is in the alpha-L configuration, such as alpha-
L-oxy LNA.
31. The oligomer according to any one of embodiments 1 - 30, wherein the

nucleotide analogue(s) are independently or collectively selected from the group consisting
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of: Locked Nucleic Acid (LNA) units; 2’-O-alkyl-RNA units, 2’-OMe-RNA units, 2’-amino-
DNA units, 2’-fluoro-DNA units, PNA units, HNA units, and INA units.
32. The oligomer according to embodiment 31 wherein all the nucleotide

analogues(s) are LNA units.

33. The oligomer according to any one of embodiments 1 - 32, which comprises 1,
2,3,4,5,6,7.8.9o0r 10 LNA units such as between 2 and 8 nucleotide LNA units.
34. The oligomer according to any one of the embodiments 30-32, wherein the

LNAs are independently selected from oxy-LNA, thio-LNA, and amino-LNA, in either of the

beta-D and alpha-L configurations or combinations thereof.

35. The oligomer according to embodiment 33, wherein the LNAs are all beta-D-
oxy-LNA.
36. The oligomer according to any one of embodiments 22-34, wherein the

nucleotide analogues or nucleotides of regions A and C are beta-D-oxy-LNA.

37. The oligomer according to any one of embodiments 1 - 36, wherein at least
one of the nucleotides present in the oligomeris a modified nucleotide selected from the
group consisting of 5-methylcytosine, isocytosine, pseudoisocytosine, 5-bromouracil, 5-
propynyluracil, 6-aminopurine, 2-aminopurine, inosine, diaminopurine, and 2-chloro-6-
aminopurine.

38. The oligomer according to any one of embodiments 1 - 37, wherein said
oligomer hybridises with a corresponding mammalian Mcl-1 mRNA with a T, of at least 40°C
of 50°C.

39. The oligomer according to any one of embodiments 1 - 38, wherein said
oligomer hybridises with a corresponding mammalian Mcl-1 mRNA with a Ty, of no greater
than 80°C.

40. The oligomer according to any one of embodiments 1 — 39, wherein the
internucleoside linkages are independently selected from the group consisting of:
phosphodiester, phosphorothioate and boranophosphate.

41. The oligomer according to embodiment 40, wherein the oligomer comprises at
least one phosphorothioate internucleoside linkage.

42. The oligomer according to embodiment 41, wherein the internucleoside
linkages adjacent to or between DNA or RNA units, or within region B are phosphorothioate
linkages.

43. The oligomer according to embodiment 40 or 41, wherein the linkages between
at least one pair of consecutive nucleotide analogues is a phosphodiester linkage.

44. The oligomer according to embodiment 40 or 41, wherein all the linkages

between consecutive nucleotide analogues are phosphodiester linkages.
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45. The oligomer according to embodiment 40 wherein all the internucleoside
linkages are phosphorothioate linkages.
46. A conjugate comprising the oligomer according to any one of the embodiments

1-45 and at least one non-nucleotide or non-polynucleotide moiety covalently attached to
said compound.

47. A pharmaceutical composition comprising an oligomer as defined in any of
embodiments 1-45 or a conjugate as defined in embodiment 46, and a pharmaceutically
acceptable diluent, carrier, salt or adjuvant.

48. A pharmaceutical composition according to 47, wherein the oligomer is
constituted as a pro-drug.

49. A pharmaceutical composition according to any one of embodiments 46 - 48,
which further comprises a further therapeutic agent such as an active ingredient which
targets Bcl-2 such as antisense oligomers which target Bcl-2 mRNA.

50. A pharmaceutical composition according to any one of embodiments 46 - 49,
which further comprises a FLT-3 kinase inhibitor.

51. Use of an oligomer as defined in any one of the embodiments 1-45, or a
conjugate as defined in embodiment 46, for the manufacture of a medicament for the
treatment of a disease or disorder selected from the group consisting of hyperproliferative
disorder such as cancer and mastocytosis; and inflammatory diseases, such as rheumatoid
arthritis.

52. A method for treating an disease or disorder selected from the group consisting
of hyperproliferative disorder such as cancer and mastocytosis, and inflammatory diseases,
said method comprising administering an oligomer as defined in one of the embodiments 1-
45, or a conjugate as defined in embodiment 46, or a pharmaceutical composition as defined
in any one of the embodiments 47 - 50, to a patient in need thereof.

53. A method of reducing or inhibiting the expression of Mcl-1 in a cell or a tissue,
the method comprising the step of contacting said cell or tissue with an oligomer as defined
in one of the embodiments 1-45, or a conjugate as defined in embodiment 46, or a
pharmaceutical composition as defined in any one of the embodiments 47 - 50, so that
expression of Mcl-1 is reduce or inhibited.

54. A method of triggering apoptosis in a cell, such as a cancer cell, said method
comprising the step of contacting said cell or tissue with an oligomer as defined in one of the
embodiments 1-45, or a conjugate as defined in embodiment 46, or a pharmaceutical
composition as defined in any one of the embodiments 47 - 50, so that so that either

expression of Mcl-1 is inhibited or reduced and/or apoptosis is triggered.
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The LNA monomer building blocks and derivatives were prepared following published

procedures and references cited therein - see WO07/031081 and the references cited

therein.

Example 2: Oligonucleotide synthesis

Oligonucleotides were synthesized according to the method described in WO07/031081.

Table 1 shows examples of antisense oligonucleotide sequences of the invention. Tables 2 -

4 show examples of antisense oligonucleotides (oligos) of the invention.

Example 3: Design of the oligonucleotides

In accordance with the present invention, a series of different oligonucleotides were

designed to target different regions of human Mcl-1 (GenBank accession number

NM_021960 and NM_182763, SEQ ID NO: 70 and 1).

Table 1 Some Exemplary Oligomer Motif sequences of the invention

SEQID NO Sequence (5'-3’) Length Target site
(bases) (NM_182763)

SEQ ID NO: 2 AAGCCAGCAGCACATT 16 870-885

SEQ ID NO: 3 CTACTCCAGCAACACC 16 891-906

SEQ ID NO: 4 AAGGCTATCTTATTAG 16 924-939

SEQID NO: 5 CTATCTTATTAGATAT 16 920-935

SEQ ID NO: 6 TCTTATTAGATATGCC 16 917-932

SEQ ID NO: 7 TTCCCATGTATTTATT 16 1087-1102
SEQ ID NO: 8 ATGTATTTATTCTTGT 16 1082-1097
SEQ ID NO: 9 TTTATTCTTGTTAGCC 16 1077-1092
SEQ ID NO: 10 | AAACCAAGCCAAAGTA 16 1489-1504
SEQID NO: 11 | ACTAGGCTAATAAA 14 1518-1531
SEQID NO: 12 | AAATAGACTTTCTGTA 16 1640-1655
SEQ ID NO: 13 | AATAGCACCATGGTT 15 2263-2277
SEQID NO: 14 | TTTCAAATGACCCTAG 16 2939-2954
SEQID NO: 15 | AACTACATAAAGTGCT 16 3164-3179
SEQID NO: 16 | GTAAGACAAACAGA 14 3532-3545
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SEQID NO Sequence (5'-3') Length Target site
(bases) | (NM_182763)
SEQID NO: 17 | GAGATAATCTCCAGC 15 664-678
SEQIDNO: 18 | GACTCCTTACTGGA 14 71-84
SEQIDNO:77 | GeTTeTTTEAGACAGT 16 1129 - 1144
SEQIDNO: 78 | 111 AGACAGTGACTC 16 1124 - 1139
SEQIDNO: 79 | 1rcAGACAGTGACTET 16 1123 -1138
SEQIDNO:-80 | rrpcATTETTAGTCAT 16 3017 - 3032
SEQIDNO:8T | AapGTEETEAACACTT 16 1462 - 1477
SEQIDNO:82 | cpGeTeETACTECAGE 16 897 - 912
20D NO. 95 | GCCAAAAGCCAGCAGCACATTCCTG | 24 §66-859
SEQIDNO: 96 | GCTCCTACTCCAGCAACACCTGCA | 24 887-910
SEQIDNO:97 | CAGTAAGGCTATCTTATTAGATAT 24 920-943
SEQ D NO:. 98 | AAGGCTATCTTATTAGATATGCCA 24 916-939
SEQID NO: 99 | GCTATCTTATTAGATATGCCAAAC 24 913-936
SEQ D NO: 100 | ACTCTTCCCATGTATTTATTCTTG 24 1083-1106
SEQ D NO: 101 | TCCCATGTATTTATTICTTGTTAGC 24 1078-1101
SEQID NO: 102 | TGTATTTATTCTTGTTAGCCATAA 22 1073-1096
SEQ D NO: 103 | ATGGAAACCAAGCCAAAGTATAAC 24 1485-1508
SEQ D NO: 104 | GATAAACTAGGCTAATAAAGTAAG 24 1513-1536
SEQ ID NO: 105 | AAAGAAATAGACTTTCTGTARAAA 24 1636-1659
SEQ D NO: 106 | TAATAATAGCACCATGGTTAGACT 24 22582281
SEQID NO: 107 | AAGCTTTCAAATGACCCTAGTTCC 24 29352958
SEQ D NO: 108 | TAAAAACTACATAAAGTGCTTTTA 24 3160-3183
SEQ D NO: 109 | GAAGCGTAAGACAAACAGAAGTCA | 24 3527-3550
SEQ D NO: 110 | ACCGAGAGATAATCTCCAGCGACT | 24 660-683
SEQID NO: 111 | ACCCCGACTCCTTACTGGAAGGAA | 24 66-89
SEQIDNO: 112 | 1 17GeTTETTTCAGACAGTGACT 24 1125-1148
SEQIDNO:T3 | 11eTTTEAGACAGTEGACTCTTCA 24 1120 - 1143
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Length Target site
SEQID NO Sequence (5'-3")

(bases) | (NM_182763)
SEQID NO: 14 | 1T TCAGACAGTGACTETTCAA 24 1119 -1142
SEQID NO: 115 | oo ATTACATTCTTAGTCATCTTA 24 3013 - 3036
SEQID NO: 116 | 17 AAAAGTCCTOAACACTTGOAC 24 1462 — 1481
SEQID NO: 117 | A p ACEAGETECTACTECAGCAACA 24 893-916

Table 2: Exemplary Oligonucleotide designs of the invention

In SEQ ID NOs: 19-35, upper case letters indicates nucleotide analogue units, such as LNA
units, and subscript “s” represents phosphorothiote linkage. Lower case letters represent
nucleotide units. Absence of “s” (if any) indicates phosphodiester linkage.

SEQID NO Sequence (5'-3')
SEQIDNO: 19 | AgAgGgCsCqagdsCsdsdsCsdsCsAsTsT

SEQIDNO: 20 | CgTsAgCslsCsCe595Csa585CsAsCsC

SEQIDNO: 21 | AgAsGs0sCslsastsCslsls@sls TsAsCG

SEQIDNO: 22 | CeTgAgtsCotstsagtstsagdsasTsAsT

SEQIDNO: 23 | TsCsTstsaststsagdsastsastsGsCsC

SEQID NO: 24 | TgTgCsCsCoastsstsstststsAsTsT

SEQIDNO: 25 | AgTsGslsastslstsagtstsCstsTsGsT

SEQIDNO: 26 | TeTsTsaglstsCslstsIststs@sCGsCsC

SEQID NO: 27 | AgAgAgCsCsgdgdsCsCssds8CgTgA

SEQIDNO: 28 | AsCsTga50595Cstss8stsAsASA

SEQID NO: 29 [AgAgAgtsagdsagCstststsCstsGgTgA

SEQID NO: 30 [ AgAgTsa595Csa5CsCsasls9sCsTsT

SEQID NO: 31 [ TgTgTgCqaga5a5ts9585CsCsCsTsAG

SEQID NO: 32 [AgAgCgtsagtsagtsagagagdstsGgCsT

SEQIDNO: 33 | GsTsAga50525C553585CsAsCsA

SEQIDNO: 34 | GsAgGgagtsagastsCslsCsCsAgGsC

SEQID NO: 35 | GgAgCstsCsCslstsasCstsGsGsA
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SEQID NO Sequence (5'-3")

SEQ ID NO: 83 GsC'ST'Stsc'st‘ststsc'sa'sg'sa'sc'SA'sG'sT
SEQ ID NO: 84 TsTsTsc'sa'sg'sa'sc'sa'sg'stsg'sa'SCsTsC
SEQID NO:85 | TgT4Cga 0s@sCsfsTsls0s@:CsTsCs T
SEQID NO:86 | TgTgAgCatslsCststs@sTslsCsAs T
SEQID NO: 87 | AgAGASTtsCsCslsTsfs85Cs8sCs T T
SEQ ID NO: 88 CAgGgCstsCsCts@sCslsCsCsAsCs €

Example 4: In vitro model:

The effect of antisense oligonucleotides on target nucleic acid expression can be
tested in any of a variety of cell types provided that the target nucleic acid is present at
measurable levels. The target can be expressed endogenously, by natural uptake into cells,
or by transient or stable transfection of a nucleic acid encoding said target. The expression
level of target nucleic acid can be routinely determined using, for example, Northern blot
analysis, Real-Time PCR, Ribonuclease protection assays. The following cell types are

provided for illustrative purposes, but other cell types can be routinely used, provided that

Cell culture

the target is expressed in the cell type chosen.

Cells were cultured in the appropriate medium as described below and maintained at

37°C at 95-98% humidity and 5% CO,. Cells were routinely passaged 2-3 times weekly.

15PC3: The human prostate cancer cell line 15PC3 was cultured in DMEM (Sigma) + 10%

fetal bovine serum (FBS) + 2 mM Glutamax | + gentamicin (25ug/ml).

Namalwa: The human Burkitt's lymphoma cancer cell line Namalwa was cultured in RPMI
1640 with glutamax (Sigma)+ 10mM HEPES + 1mM sodium pyrovate + 7,5% FBS +

gentamicin (25ug/ml).

K562: The human chronic myelogenous leukaemia cell line was cultured in RPMI 1640 with

glutamax (Sigma) + 10% FBS + gentamicin (25ug/ml).

HepG2: The human hepatocyte carcinoma cell line was cultured in Eagle's Minimum

Essential Medium (Sigma) + 10% FBS + gentamicin (25ug/mt).

Example 5: In vitro model: Treatment with antisense oligonucleotide

LipofectAMINE Transfection: The cell lines listed in example 4 were treated with

oligonucleotide using the cationic liposome formulation LipofectAMINE 2000 (Gibco) as

transfection vehicle. Cells were seeded in 6-well cell culture plates (NUNC) and treated

when 80-90% confluent. Oligo concentrations used ranged from 1 nM to 25 nM final
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concentration. Formulation of oligo-lipid complexes were carried out essentially as described
by the manufacturer using serum-free OptiMEM (Gibco) and a final lipid concentration of 5
ug/ml LipofectAMINE 2000. Cells were incubated at 37°C for 4 hours and treatment was
stopped by removal of oligo-containing culture medium. Cells were washed and serum-
containing media was added. After oligo treatment cells were allowed to recover for 20 hours
before they were harvested for RNA analysis.

Natural Uptake: The cell lines 15PC3, K562 and Namalwa listed in example 4 were
incubated with oligo dissolved in sterile water without any transfection vehicle. Cells were
seeded in 6-well cell culture plates (NUNC) and incubated with oligo when 10-30%
confluent. Oligo concentrations used ranged from 1uM to 10uM, final concentration. Cells
were incubated at 37°C in the oligo containing normal growth serum for 1 to 15 days before
they were harvested for RNA analysis
Example 6: In vitro model: Extraction of RNA and cDNA synthesis

Total RNA Isolation and First strand synthesis

Total RNA was extracted from cells transfected as described above and using the Qiagen
RNeasy kit (Qiagen cat. no. 74104) according to the manufacturer’s instructions. First strand
synthesis was performed using Reverse Transcriptase reagents from Ambion according to
the manufacturer’s instructions.
For each sample 0.5 ug total RNA was adjusted to (10.8 pl) with RNase free H,O and mixed
with 2 pl random decamers (50 uM) and 4 yl dNTP mix (2.5 mM each dNTP) and heated to
70 °C for 3 min after which the samples were rapidly cooled on ice. After cooling the
samples on ice, 2 yl 10x Buffer RT, 1 yl MMLV Reverse Transcriptase (100 U/pl) and 0.25 pl
RNase inhibitor (10 U/ul) was added to each sample, followed by incubation at 42 °C for 60
min, heat inactivation of the enzyme at 95°C for 10 min and then the sample was cooled to 4
°C.
Example 7: In vitro model: Analysis of Oligonucleatide Inhibition of Mcl-1 Expression by
Real-time PCR

Antisense modulation of Mcl-1 expression can be assayed in a variety of ways known
in the art. For example, Mcl-1 mRNA levels can be quantitated by, e.g., Northern blot
analysis, competitive polymerase chain reaction (PCR), or real-time PCR. Real-time
quantitative PCR is presently preferred. RNA analysis can be performed on total cellular
RNA or mRNA.

Methods of RNA isolation and RNA analysis such as Northern blot analysis is routine
in the art and is taught in, for example, Current Protocols in Molecular Biology, John Wiley

and Sons.
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Real-time quantitative (PCR) can be conveniently accomplished using the

commercially available Multi-Color Real Time PCR Detection System, available from Applied
Biosystem.
Real-time Quantitative PCR Analysis of Mcl-1 mRNA Levels:_The sample content of human
Mcl-1 mRNA was quantified using the human Mcl-1 ABI Prism Pre-Developed TagMan
Assay Reagents (Applied Biosystems cat. no. Hs00766187_m1 according to the
manufacturer’s instructions.

Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA quantity or beta actin
(ACTB) mRNA guantity was used as an endogenous control for normalizing any variance in
sample preparation.

The sample content of human GAPDH mRNA was quantified using the human
GAPDH ABI Prism Pre-Developed TagMan Assay Reagent (Applied Biosystems cat. no.
4310884E) according to the manufacturer’s instructions.

The sample content of human beta actin mRNA was quantified using the human ACTB
ABI Prism Pre-Developed TagMan Assay Reagent (Applied Biosystems cat. no. 4310681E)
according to the manufacturer’s instructions.

The sample content of murine Mcl-1 mRNA was quantified using the murine Mcl-1 ABI
Prism Pre-Developed TagMan Assay Reagents (Applied Biosystems cat. no.
MmO00725832_s1) according to the manufacturer’s instructions.

The sample content of murine b-actin mMRNA was quantified using the ACTB Mcl-1 ABI
Prism Pre-Developed TagMan Assay Reagents (Applied Biosystems cat. no.
4352341E)according to the manufacturer’s instructions

The sample content of murine GAPDH mRNA was quantified using the murine
GAPDH ABI Prism Pre-Developed TagMan Assay Reagents (Applied Biosystems cat. no.
435239E )according to the manufacturer’s instructions
The cDNA from the first strand synthesis performed as described in Example 6 was diluted
2-20 times, and analyzed by real time quantitative PCR using Tagman 7500 FAST or 7900
FAST from Applied Biosystems. The primers and probe were mixed with 2 x Tagman Fast
Universal PCR master mix (2x) (Applied Biosystems Cat.# 4364103) and added to 4 ul
c¢DNA to a final volume of 10 ul. Each sample was analysed in duplicate. Assaying 2 fold
dilutions of a cDNA that had been prepared on material purified from a cell line expressing
the RNA of interest generated standard curves for the assays. Sterile H,O was used instead
of cDNA for the no template control. PCR program: 60° C for 2 minutes, then 95° C for 30
seconds, followed by 40 cycles of 95° C, 3 seconds, 60° C, 20-30 seconds. Relative

quantities of target MRNA sequence were determined from the calculated Threshold cycle
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using the Applied Biosystems Fast System SDS Software Version 1.3.1.21. or SDS
Software Version 2.3.

Example 8: In vitro analysis: Antisense Inhibition of Human Mcl-1 Expression by
oligonucleotide compounds

Oligonucleotides presented in Table 3 were evaluated for their potential to knockdown of
Mcl-1 at concentrations of 1, 5 and 25 nM (see Figure 1).

Table 3: Antisense Inhibition of Human Mcl-1 expression by oligonucleotides.

The data in Table 3 are presented as percentage down-regulation relative to mock
transfected cells at 25 nM. Lower case letters represent DNA units, bold upper case letters
represent LNA preferably, B-D-oxy-LNA units. All LNA C are preferably 5'methyl C.

Subscript “s” represents phosphorothioate linkage.

Percent inhibition

Test substance Sequence (5'-3") of Mcl-1 in 15PC3
cells
SEQ ID NO: 36 AsAsGsCsCsa505Cs8s95Cs8sCsPs TsT 95
SEQ ID NO: 37 AsGsCsCsa505CsA595CsaCsAs T n.d.
SEQ ID NO: 38 G5 CsCsAs95CsAs9sCsAsCsA n.d.
SEQ ID NO: 39 CsTsAsCstsCsCsB595CsAsA5CsAsCsC &7
SEQ ID NO: 40 AsAsGgdsCslsastsCatstssts TsASC 7
SEQ ID NO: 41 CsTsAstsCststsaststsasgSaSTsAsT "
SEQ ID NO: 42 TsCsTstsstslsA59525!251 G5 CsC 98
SEQ ID NO: 43 CsTsTsaststsAs9s5ts85tsCs C n.d.
SEQ ID NO: 44 TsTeaskslsa:952513s TG n.d.
SEQ ID NO: 45 TsTsCsCsCssls9s!sstslslsAs Ts T 38
SEQ ID NO: 46 AsTsGstsastststsstslsCots TsCs T 87
SEQ ID NO: 47 TsTsTsaststsCotstsIststs@sGsCsC 98
SEQ ID NO: 48 TsTsAststsCstsls9stsls?sCsC n.d.
SEQ ID NO: 49 TsAdlelsCelslsIstslsAsG n.d.
SEQ ID NO: 50 AgAgAsCsCsAsAT0sCsCsAsA5A5Cs TgA 94

SEQ ID NO: 51 AgAsCCea5a505CsCsaA5aC T n.d.

SEQ ID NO: 52 AgCCa58,0:CCsasAASG n.d.

SEQ ID NO: 53 AsCsTsasgsgscstsasastsAsAsA 81




WO 2009/071680 PCT/EP2008/066920

55
Percent inhibition
Test substance Sequence (5'-3") of Mcl-1 in 15PC3
cells
SEQ ID NO:54 AsAsAstsas0525CtststsClsCs TsA 83
SEQ ID NO:55 AsAsT §a595C25CsCeass0sCs TsT 97
SEQ ID NO:56 AsTsA9sCsasCsCslslsdsCs T n.d
SEQ ID NO:57 TsAs95Cs8CsCss!s B G n.d
SEQ ID NO:58 TsTsTsCssA25!9585CsCsCs TsAsC 94
SEQ ID NO:59 TsTsCs8585!s0585CsCsCs TsA n.d
SEQ ID NO:60 TsCsa52525t9585C5CsCs T n.d.
SEQ ID NO:61 AsAsCstsasCeasts@s@sas0stsGsCsT 94
SEQ ID NO:62 AsCsT5a5Csa5ta5858505t G5 C n.d.
SEQ ID NO:63 CsTsa5Cs25t 525258595 TG n.d.
SEQ ID NO:64 GsTsAsa59525Cs58585CsAs CsA 95
SEQ ID NO:65 TsAs8:9595CsAs8s85CsAs G n.d
SEQ ID NO:66 GAsGgastsasastsCelsCsCsPAsCsC 93
SEQ ID NO:67 GsAsGsastsasstsCslsCsCsAsC n.d.
SEQ ID NO:68 GsAqlss5tsCalsCsCsAsC n.d.
SEQ ID NO:69 GsAsCslsCsCelsls@sCstsCsCsA 70

As shown in Table 3, oligonucleotides of SEQ ID NOs: 36, 42, 47, 50, 55, 58, 61, 64, and 66
demonstrated about 90% or greater inhibition of Mcl-1 expression at 25 nM in 15PC3 cells in

these experiments and are therefore preferred.

Further oligonucleotides based on the illustrated antisense oligo sequences, mat be
prepared, for example, by varying the length (shorter or longer) and/or nucleotide content
(e.g. the type and/or proportion of analogue units). Further exemplary oligomers according

to the invention as provided in the table below (see Figure 14)

Table 4:
SEQ
Sequence
ID
89 5'-GsmC'sT'stsc'ststst‘sc'sa'sg'sa'sc'SA'sG'sT-3'
U ) . . . - . . . . m m oLl
90 5T T T¢Csfs08:Cs8:TstsUsds CgTg C-3
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U ' m ...... . . - . m - L}
91 5-TeTg Cgfs0s85Cs@9stsUs8sCsTs CgT-3
U . 's - . - . . m L}
92 5-TeTsAsCsslstsColsls@sTsls CsAgT-3
93 | 5-AGALALGCCelTsfsdsCels | CeTsT-3'
U m - - - - . - - - m 1
94 5 C4AG4ColsCoCsts@sCslsCsCsAs B C-3

Lower case letters represent DNA units, bold upper case letters represent LNA preferably, -
D-oxy-LNA units. All LNA C are preferably 5methyl C. Subscript “s” represents

phosphorothioate linkage.

Example 9: In vitro analysis: Apoptosis induction by LNA antisense oligomeric compounds
Some preferred oligos (SEQ ID NOs: 36, 42, 47, 50, 55, 58, 61, 64, and 66) presented in
Table 3 were selected and evaluated for their potential to induce apoptosis in 15PC3 cells
and HUH-7 cells.

15PC3 cells were seeded to a density of 6,000 cells per well in white 96 well plate (Nunc
136101) in DMEM the day prior to transfection. HUH-7 cells were seeded to a density of
8,500 cells per well in white 96 well plate (Nunc 136101) in DMEM the day prior to
transfection. The next day cells were washed once in prewarmed OptiMEM followed by
addition of 72 ul OptiMEM containing 5 ug/ml Lipofectamine2000 (In vitrogen). Cells were
incubated for 7 min before adding 18 pl oligonucleotides diluted in OptiMEM. The final
oligonucleotide concentration ranged from 1 nM to 25 nM. After 4 h of treatment, cells were
washed in OptiMEM and 50 pl DMEM containing serum was added. Following treatment
with the oligomeric compound, cells were allowed to recover for the period indicated before
they were removed from the CO, incubator and equilibrated to room temperature for 15 min.
An equal volume of highly sensitive Caspase 3/7-Glo™ Reagent (Promega) was added
directly to the cells in 96 wells, and plates were incubated for 60 min before recording
luminescence (luciferase activity) in Luminoskan Ascent instrument from Thermo
Labsystems after further 1 min lag period. The luciferase activity is measured as Relative
Light Units per seconds (RLU/s). The data were processed in the Ascent software 2.6 and
graphs were drawn in excel. (See Figures 2 and 3).

Example 10: /n vitro analysis: Antisense Inhibition of Human Mcl-1 Expression by
oligonucleotide compounds using natural uptake.

Some preferred oligos (SEQ ID NOs: 50, 64, 90, 91, 92, 118, 119, 120, 121, 122, 123, 124,
125, 126, and 127) presented in Table 5 were selected and evaluated for their potential to

down-regulate Mcl-1 mRNAs in 15PC3 cells using natural uptake.
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15PC3 cells were seeded to a density of 120000 cells per well in 6-well cell culture plates for
harvest at day 1 and day 3 and 15PC3 cells were seeded to a density of 40000 cells per well
in 6-well cell culture plates for harvest at day 6. Cells were incubated at 37°C for 24 hours
wherafter oligo suspended in steril water was added to the wells in a final oligo
concentrations of 5uM. Cells were incubated at 37°C in the oligo containing normal growth
serum for 1, 3 or 6 days before they were harvested for RNA analysis.

Table 5: Antisense Inhibition of Human Mcl-1 expression by oligonucleotides.

Percent inhibition of

Test substance Sequence (5'-3") Mcl-1L in 15PC3 at 5uM,
day 3 after incubation

SEQ ID NO: 50 AgAsASCsCsa53505CsCsa53535G5TgA 49
SEQ ID NO: 64 GgTgAga50525C5858585CsAgG A 67
SEQ ID NO: 89 GsCsTstscstststscsasgsascsAsGsT ND
SEQ ID NO: 90 TTsTsCs259585C52:951s952sCsT5C o8
SEQ ID NO: 91 TTsCs59525C58595t59525CsTsCs T 50
SEQ ID NO: 92 TsTsAscsaststscststsasgstsCsAsT 65
SEQ ID NO: 93 AgASASIStsCsCsls5a535CsasCsTsT ND
SEQ ID NO: 94 CsAsGscstscscstsascstscscsAsGsC ND
SEQ ID NO: 118 | TgCsAg9585Cs8595ts9585CsTsC 88
SEQ ID NO: 119 | TgCga59585C58595ts9585Cs TsC 8
SEQ ID NO: 120 | TgTsTsCs859585C58595tsGsAsC o6
SEQ ID NO: 121 | TgTgtsCs859585C58595tsGgASC o0
SEQ ID NO: 122 | TgTgCs@50585Cs8595ts9sAsCsT ®9
SEQ ID NO: 123 | TgTCe8s0585Cs8505ts0sAsCsT >8
SEQ ID NO: 124 | CgAgGgagCsas9sts9sa8sCTCsT 3>
SEQ ID NO: 125 | CgAg9s85Cs8595ts95285CsTsCsT 81
SEQ ID NO: 126 | AgCsAgtstsCststsasdstsCsAgT 8
SEQ ID NO: 127 | AgCgaststsCststsasdstsCsAgT o7

As shown in Table 5, oligonucleotides of SEQ ID NOs: 64, 90, 91, 92, 118, 119, 120, 122,
125, 126, and 127 demonstrated about 65% or greater inhibition of Mcl-1 expression in
these experiments and are therefore preferred. Also preferred are oligonucleotides based on

the illustrated antisense oligo sequences, for example varying the length (shorter or longer)
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and/or nucleobase content (e.g. the type and/or proportion of analogue units), which also
provide good inhibition of Mcl-1 expression.

Example 11: In vitro analysis: Caspase 3/7 activity induced by antisense Inhibition of
Human MCL1 in combination with the histone deacetylase inhibitor Trichostatin A or the
alkylating agent Cisplatin in K662 cells

K562 chronic myeloid leukemia cells were plated at a density of 250000 cells per well in a 6-
well plate in 4 ml media with the final oligonucleotide concentrations of 5 yM. K562 was
cultured in RPMI 1640 Medium (Sigma) + 10% fetal bovine serum (FBS) + 2 mM Glutamax |
+ gentamicin (25ug/ml). After two days, Trichostatin A was added for final concentrations of
1 UM, 0.5 uM, 0.25 pM, and 0.125uM, whereas Cisplatin was added for final concentrations
of 50 yg/ml, 5 pg/ml, 0.5 pg/ml and 0.05 pg/ml. One day after addition of Cisplatin and
Trichostatin A, 100 ul from each well in the 6-well plates was transferred to a white 96 well
plate (Nunc) in 100 ul media and Caspase 3/7 activity was measured by adding 100 pl
Caspase-Glo 3/7 assay (promega) using a luminometer. (See Figure 24 and Fiqure 25). As
shown in figure 24 and figure 25, oligonucleotides of SEQ ID NOs: 50, 64, 90, 91, and 92
sensitises K562 cells to apoptosis (caspase 3/7 activation) when treated with Trichostatin A
and SEQ ID NOs: 50, 64, 90, and 91 sensitises K562 cells to apoptosis (caspase 3/7

activation) when treated with Cisplatin and are therefore preferred.

Example 12: In vitro analysis: measurement of viable Namalwa Burkitt's lymphoma cells
(MTS assay) affected by Antisense Inhibition of Human MCL1 in combination with the
glucocorticoid Dexamethasone

Namalwa Burkitt's lymphoma cells were plated at a density of 250000 cells per well in a 6-
well plate in 4 ml media with the final oligonucleotide concentrations of 5 yM. Namalwa cells
were cultured in RPMI 1640 Medium (Sigma) + 10% fetal bovine serum (FBS) + 10 mM
HEPES + 4 mM Glutamax | + gentamicin (25ug/ml). After two days, Dexamethasone was
added for final concentrations of 5 yM, 1 uM, 0.2 uM, and 0.04 uM, whereas Cisplatin was
added for final concentrations of 50 yg/ml, 5 ug/ml, 0.5 ug/ml and 0.05 pg/ml. Two days after
addition of dexamethasone, 100 pl from each well in the 6-well plates in clear 96 well plate
(Scientific Orange no. 1472030100) and viable cells were measured by adding 10 pl the
tetrazolium compound [3-(4,5-dimethyl-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-
2H-tetrazolium, inner salt; MTS] and an electron coupling reagent (phenazine ethosulfate;
PES) (CellTiter 96® AQueous One Solution Cell Proliferation Assay, Promega). Viable cells
were measured at 490 nm in a Powerwave (Biotek Instruments) (See Figure 26). As shown

in figure 26, oligonucleotides of SEQ ID NOs: 64 and 91 sensitise Namalwa cells (decreased

cell viability) to treatment with Dexamethasone and are therefore preferred.
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Example 13: In vitro analysis: Caspase 3/7 activity induced by antisense Inhibition of
Human MCL1 in combination with the alkylating agent Cisplatin in HepG2 cells

HepG2 hepatocellular carcinoma cells were plated at a density of 5000 cells per well in a
white 96 well plate (Nunc) in 100 pl media with the final oligonucleotide concentrations of 5
uM. HepG2 cells were cultured in EMEM (Sigma) + 10% fetal bovine serum (FBS) + 2 mM
Glutamax | + 1XNEAA+ gentamicin (25ug/ml). After two days, Cisplatin was added for final
concentrations of 4 ug/ml, 2 ug/ml, 1 ug/ml, 0.5 pg/ml and 0.25 pg/ml. Two days after
addition of Cisplatin, Caspase 3/7 activity was measured by adding 100 pl Caspase-Glo 3/7
assay (promega) using a luminometer (See Figure 27)._As shown in figure 27,
oligonucleotides of SEQ ID NOs:90 and 91 show single agent effect on Caspase 3/7 activity
in HepG2 cells and SEQ ID NOs:50, 64, 90, 91 and 92 show increased effects when
combined with Cisplatin and are therefore preferred.

Example 14: In vitro model: Caspase 3/7 activation by oligonucleotides down-regulating
Mcl-1

The suspension cell lines K562 and Namalwa listed in example 4 were seeded in 6-well cell
culture plates at low confluence and incubated with oligo as described in example 5 such
that every sample was present as a triplicate. At 0 hours, 24 hours, 48 hours, and 96 hours
three 100 ul samples were drawn from every well and transferred to white-walled multiwell
cell culture luminometer plates. After cooling of the plates to room temperature 100 pl
Caspase 3/7-Glo™ Reagent (Promega) per well was added per well to the luminometer
plates and the plates were incubated at room temperature for 60 minutes before recording
luminescence (luciferase activity) in Luminoskan Ascent instrument from Thermo
Labsystems after further 1 min lag period. The luciferase activity is measured as Relative
Light Units per seconds (RLU/s). The data were processed in the Ascent software 2.6 and
graphs were drawn in excel (see figures 19 and 22). As shown in figure 19, oligonucleotides
of SEQ ID NOs: 50, 64, 90, 91 and 92 induces Caspase 3/7 activity in the Namalwa cells. As
shown in figure 22, oligonucleotides of SEQ ID NOs: 90 and 91 induces Caspase 3/7 activity
in the K562 cells. Oligonucleotides of SEQ ID NOs: 50, 64, 90, 91 and 92 are therefore
preferred.

Example 15. In vitro model: Viability measurement using MTS assay.

The suspension cell lines K562 and Namalwa listed in example 4 were seeded in 6-well cell
culture plates at low confluence and incubated with oligo as described in example 5 such
that every sample was present as a triplicate. At 0 hours, 24 hours, 48 hours, 72 hours, and
96 hours three 100 pl samples were drawn from every well and transferred to clear 96-well
cell culture plates and 10 pl CellTiter 96® AQueous One Solution Reagent (CellTiter 96®
AQueous One Solution Cell Proliferation, G3582, Promega) was added per well to the 96-
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well cell culture plates. The plates were incubated at room temperature for 3 hours before
the absorbance was measured at 490nm and 650nm using a spectrophometer (Powerwave
X, Bio-Tek Instruments).

The data were processed and graphs were drawn in excel (see figures 20 and 23). As
shown in figure 20 and 23, oligonucleotides of SEQ ID NOs: 64, 90, and 91 reduces cell
viability in the Namalwa cells and the K562 cells and are therefore preferred.

Example 16: In vivo analysis: Antisense Inhibition of Mouse Mcl-1 Expression by
oligonucleotide compounds.

Oligonucleotides were dissolved in sterile NaCl 0.9 % at 0.5 mg/ml or 1 mg/ml. Each animal
was weighed and identified by ear puncture with a unique ID number before study start. The
group size was 5 mice for all studies. The animals were dosed with 10 ml per kg body weight
i.v. of the compound formulated in the vehicle or vehicle alone. Animals were with 5mg/kg of
oligonucleotide daily for two weeks or 10mg/kg of oligonucleotide three times weekly for a
total of 7 doses. Animals were sacrificed 24 or 48 hours after last dose and the large liver
lobe was minced and submerged in RNAIlater (Sigma #R-0901) for later RNA isolation, first
strand synthesis and real-time PCR analysis (see figures 15 and 16). As shown in figures 15
and 16 oligonucleotides of SEQ ID NOs: 50, 64, 90, 91 and 92 shows pronounced down-
regulation of the murine Mcl-1 mRNA in the liver tissue and are therefore preferred.
Example 17: Preparation of conjugates of oligomers with polyethylene glycol

The oligomers having sequences shown as SEQ ID NO: 90, 91 and 64 are functionalized on
the 5’ terminus by attaching an aminoalkyl group, such as hexan-1-amine blocked with a
blocking group such as Fmoc to the 5 phosphate groups of the oligomers using routine
phosphoramidite chemistry, oxidizing the resultant compounds, deprotecting them and
purifying them to achieve the functionalized oligomers, respectively, having the formulas (I1A)
- (IC):
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wherein the bold uppercase letters represent nucleoside analogue monomers, lowercase
letters represent DNA monomers, the subscript “s” represents a phosphorothioate linkage,
and “°C represents 5-methylcytosine.
5 A solution of activated PEG, such as the one shown in formula (l1):
3 P@r‘?@}x

e A, .
o o -
RS e

(1)

wherein the PEG moiety has an average molecular weight of 12,000, and each of the
compounds of formulas (IA) and (IB) in PBS buffer are stirred in separate vessels at room

10 temperature for 12 hours. The reaction solutions are extracted three times with methylene

chloride and the combined organic layers are dried over magnesium sulphate and filtered
and the solvent is evaporated under reduced pressure. The resulting residues are dissolved
in double distilled water and loaded onto an anion exchange column. Unreacted PEG linker
is eluted with water and the products are eluted with NH,HCOj solution. Fractions

15  containing pure products are pooled and lypophilized to yield the conjugates SEQ ID NOs:
90, 91 and 64, respectively as show in formulas (IlIA) and (I1IB):
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wherein each of the oligomers of SEQ ID Os: 90, 91 and 64 is attached to a PEG polymer
having average molecular weight of 12,000 via a releasable linker.
Chemical structures of PEG polymer conjugates that can be made with oligomers having

5 sequences shown in SEQ ID NOs: 90, 91 and 64 using the process described above are
respectively shown in formulas (IVA), (IVB) and (IVC):

Q . O
R X 3
N Py 3
o~ B A F N e L . -
e NP N Y TS N - - o3 ARGIAR A —— R
PR T N e : S oy \"EK?' T N : SEERRERACK
\ ¢ :
ey H
>
» \
e iz
s iy o,
£ '\%\ 0 IR
& ) £ 8 i e 3% o B
- N, P ey M - - . Theed® o] Yo §§ FET AN . BT oot
SRR N e Y Ny AN NI 5|‘ {3 & S BNG 8. 3G o T
p— H {¥
¢ .
{a vy
i? @
i i
R : P - B ey e M M o
T o \“u;. \gf'\-.-.\;.‘- RO F: AR R AN
VT

wherein bold uppercase letters represent beta-D-oxy-LNA monomers, lowercase letters

represent DNA monomers, the subscript “s” represents a phosphorothioate linkage and MeC
10 represent 5-methylcytosine.

Activated oligomers that can be used in this process to respectively make the conjugates

shown in formulas (IVA), (IVB) and (IVC) have the chemical structures shown in formulas
(VA), (VB) and (VC):
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Example 18: In vitro model: Combination of antisense oligonucleotides targeting Bcl-
2 and antisense oligonucleotides targeting Mcl-1 on caspase 3/7 induction and cell
viability

Two preferred Mcl-1 targeting oligos SEQ ID NOs: 64 and 91 were combined with Bcl-2
targeting oligo SEQ ID NO 128 in 15PC3 cells using natural uptake for evaluation of
caspase 3/7 induction and cell viability. The cells were treated with a final concentration of
5uM of each oligo giving a total final concentration of 10uM in each well. The combinations
were compared to cells incubated with SEQ ID NO 64 plus scrambled control oligo, SEQ 1D
NO 91 plus scrambled control oligo, and SEQ ID NO 128 plus scrambled control oligo again
with a final concentration of 5uM of each oligo.

SEQID NO: 128 = GgAgTgt Ct 00t dcttotCsCs™C

s s'sCstsY s's'sts%s

15PC3 cells were seeded at day 0 to a density of 5000 cells per well in 100pl of normal
growth medium containing the oligonucleotide combinations without any transfection reagent
in clear 96-well cell culture plates for cell viability measurement and in white luminometer 96-
well cell culture plates for caspase 3/7 induction measurements. The cells were incubated at
37°C for 0, 1, 2 and 3 days. Atday 0, 1, 2, and 3 cell viability was measured by adding 10 pl
CellTiter 96® AQueous One Solution Reagent (CellTiter 96® AQueous One Solution Cell

Proliferation, G3582, Promega) per well to the clear 96-well cell culture plates. The plates



10

15

20

25

WO 2009/071680 PCT/EP2008/066920

64

were incubated at room temperature for 1 hours before the absorbance was measured at
490nm and 650nm using a spectrophometer (Powerwave X, Bio-Tek Instruments) (see
figure 28). When using a standard t-test on the results on day 3 the combination of SEQ ID
NO 64 + SEQ ID NO 128 showed significantly (p < 0.05) less cell viability than SEQ ID NO
64 + scrambled control and significantly (p < 0.05) less cell viability than SEQ ID NO 128 +
scrambled control giving an advantage of combining the Mcl-1 targeting oligo SEQ ID NO 64
with the bcl-2 targeting oligo. The combination of SEQ ID NO 91 + SEQ ID NO 128 showed
significantly (p < 0.05) less cell viability than SEQ ID NO 91 + scrambled control and
significantly (p < 0.05) less cell viability than SEQ ID NO 128 + scrambled control giving an
advantage of combining the Mcl-1 targeting oligo SEQ ID NO 91 with the bcl-2 targeting
oligo. Atday 1, 2, and 3 caspase 3/7 induction was measured by cooling of the plates to
room temperature and then adding 100 ul Caspase 3/7-Glo™ Reagent (Promega) per well
to the luminometer plates and the plates were incubated at room temperature for 60 minutes
before recording luminescence (luciferase activity) in Luminoskan Ascent instrument from
Thermo Labsystems after further 1 min lag period. The luciferase activity is measured as
Relative Light Units per seconds (RLU/s). The data were processed in the Ascent software
2.6 and graphs were drawn in excel (see figure 29). For the caspase 3/7 activity the
induction was compared to the scrambled control treated cells. When using a standard t-test
on the results on day 3 the combination of SEQ ID NO 64 + SEQ ID NO 128 showed
significantly (p < 0.05) higher caspase 3/7 induction than SEQ ID NO 64 + scrambled control
and significantly (p < 0.05) higher caspase 3/7 induction than SEQ ID NO 128 + scrambled
control giving an advantage of combining the Mcl-1 targeting oligo SEQ ID NO 64 with the
bcl-2 targeting oligo. The combination of SEQ ID NO 91 + SEQ ID NO 128 showed higher
caspase 3/7 induction than SEQ ID NO 91 + scrambled control and significantly (p < 0.05)
higher caspase 3/7 induction than SEQ ID NO 128 + scrambled control giving an advantage
of combining the Mcl-1 targeting oligo SEQ ID NO 91 with the bcl-2 targeting oligo.
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CLAIMS

1. An oligomer of between 10 - 30 nucleotides in length, capable of the down-
regulating expression of a mammalian Mcl-1 gene, wherein said oligomer comprises a
contiguous nucleotide sequence of a total of between 10 — 30 nucleotides, wherein said
contiguous nucleotide sequence is at least 90% homologous to a corresponding region of
the reverse complement of a mammalian Mcl1 gene, such as Mcl1 mRNA, such as SEQ ID
NO 1 or SEQ ID NO 70 or naturally occurring variant thereof, wherein said oligomer
comprises at least one LNA unit.

2. The oligomer according to claim 1, wherein the contiguous nucleotide sequence is at
least 90% homologous to a region corresponding to i) SEQ ID NOs 113 or 78, ii) SEQ ID NO
109 or 16; or iii) any of SEQ ID NO 95— 117 or SEQ ID NO: 2-18 or 77 — 82.

3. The oligomer according to claim 1 or 2, wherein the contiguous nucleotide sequence
comprises no mismatches or no more than one or two mismatches with the reverse
complement of the corresponding region of SEQ ID NO 1 or 70.

4. The oligomer according to any one of claims 1 — 3, wherein the nucleotide sequence
of the oligomer consists of the contiguous nucleotide sequence.

5. The oligomer according to any one of claims 1 — 4, wherein the contiguous
nucleotide sequence is between 10 — 18 nucleotides in length.

6. The oligomer according to any one of claims 1 — 5, wherein the contiguous
nucleotide sequence comprises nucleotide analogues.

7. The oligomer according to claim 6, wherein the nucleotide analogues are sugar
modified nucleotides, such as sugar modified nucleotides selected from the group consisting
of: Locked Nucleic Acid (LNA) units; 2'-O-alkyl-RNA units, 2’-OMe-RNA units, 2'-amino-
DNA units, and 2’-fluoro-DNA units.

8. The oligomer according to claim 6, wherein the nucleotide analogues are LNA.

9. The oligomer according to any one of claims 6 — 8 which is a gapmer.

10. The oligomer according to any one of claims 1 — 9, which inhibits the expression of
an Mcl1 gene or mRNA in a cell which is expressing the Mcl 1 gene or mRNA.

11. The olgimer according to any one of claims 1 — 10, wherein the oligomer consists or
comprises an contiguous nucleotide sequence selected from
TsTsTscSaSgSaScSaSgSthSaSMeCsTsMeC (SEQ ID NO 90); or

GgTgAga 95a5C5848535CAgGA (SEQ ID NO 64); or

T T °Cea:94a5C0s8595ts9s35Cs T "Cs T (SEQ ID NO 91);
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wherein uppercase letters denote LNA nucleotides such as beta-D-oxy-LNA nucleotides,

and lowercase letters denote DNA monomers, the subscript “s” denotes a phosphorothioate
linkage, and MC denotes a LNA cytosine nucleotide, such as an LNA 5-methylcytosine
nucleotide.

12. A conjugate comprising the oligomer according to any one of claims 1 — 11, and at
least one non-nucleotide or non-polynucleotide moiety covalently attached to said oligomer.
13. A pharmaceutical composition comprising the oligomer according to any one of
claims 1 — 12, or the conjugate according to claim 12, and a pharmaceutically acceptable
diluent, carrier, salt or adjuvant.

14. The oligomer according to any one of claims 1 — 11, or the conjugate according to
claim 12, for use as a medicament, such as for the treatment of hyperproliferative disorders
such as cancer or mastocytosis, or inflammatory diseases, such as rheumatoid arthritis..
15. The use of an oligomer according to any one of the claims 1-10, or a conjugate as
defined in claim 11, for the manufacture of a medicament for the treatment of
hyperproliferative disorders such as cancer or mastocytosis, or inflammatory diseases, such
as rheumatoid arthritis.

16. A method of treating hyperproliferative disorders such as cancer or mastocytosis, or
inflammatory diseases, such as rheumatoid arthritis, said method comprising administering
an effective amount of an oligomer according to any one of the claims 1-11, or a conjugate
or a pharmaceutical thereof, to a patient suffering from, or likely to suffer from said disorder
or disease.

17. The method according to claim 16, wherein said method further comprises
administering an effective amount of a pharmaceutical composition comprising a further
active ingredient to said patient, such as a further active ingredient selected from the group
consisting an alkylating agent, such as Cisplatin, a histone deacetylase inhibitor, such as
Trichostatin A, and a glucocorticoid, such as Dexamethasone.

18. A method for the inhibition of Mcl1 in a cell which is expressing Mcl1, said method
comprising administering an oligomer according to any one of the claims 1-10, ora
conjugate according to claim 11 to said cell so as to inhibit Mcl1 in said cell, wherein said
method is performed either in vivo or in vitro.

19. A method for the simultaneous inhibition of expression of both Bcl-2 and Mcl-1 in a
cell, such as a cancer cell, which is expressing Bcl-2 and Mcl-1, said method comprising

a. administering an effective amount of a Bcl2 inhibitor, such as a oligomer

which targets Bcl2, or a conjugate thereof, to said cell so as to inhibit Bcl-2 in said cell,
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b. administering an effective amount of a Mcl1 inhibitor, such as a oligomer
which targets Mcl1, such as oligomer according to any one of the claims 1-11, or a
conjugate thereof to said cell so as to inhibit Mcl1 in said cell,

wherein steps a) and b) may be performed in any order or simultaneously and lead to the
simultaneous inhibition (down-regulation) of both Mcl-1 and Bcl-2 inhibition in said cell;

wherein said method is performed either in vivo or in vitro.
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Figure 3
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Figure 4

101
151
201
251
301
351
401
451
501
551
601
651

701
751
801
851

901

1001
1051

1101

1151
1201
1251
1301
1351
1401
1451

CACCCCGTAG
ACTTCTCACT

TTCTCAGCCA
CGCGGTAATC
GCAGCGGCGG
GAGGCCTCGG
TGGCGGAAGC
GGAGGGTCGC
GCGACCCCCG
GCTTGAGGAG
AGGAGCTGGA
CTGCCGCTGC
CGGGTCACTA
TGTACCGGCA

ACCGGCGCCA
GAAGGCGCTG
ACGAGACGGC
CCTAGAAGGT

GAGTAGGAGC

ID NO:82

AATAGTTGAC
GTTGGACTCC
AGAAAAGCAA

AAGAGTGCTC

CAGTTTCAGC
TTAGATTTAG
AACAGGAAAG
GAATTCATTA
ACCTGTGTAA
TGTACAAGGG
TTAGAAAGTC

GACTGGCCGC
TCCGCTTCCT

GGCGGCGGCG
GGACTCAACC
CGCCACCCGC
CCCGGCGAGA
GCCGGCGCAA
GCGGCCGCCG
CGAGGCTGCT
ATGGAAGCCC
CGGGTACGAG
TGGAGTTGGT
CCCTCGACGC
GTCGCTGGAG

CCTAAARACCG
TCCAGTAAGG

4/22

TGATAAAGGA
AGTCGGGGTC

SEQ ID NO:18

GCGACTGGCA
TCTACTGTGG
CCGGGAGGGC
GATAGGGGGA
GCCCCCCGTC
CCCATTGGCG
TTTCTTCGCG
CGGCCGCTGA
CCGGAGCCTC
CGGGGAATCT
CGCCGCCAGC
ATTATCTCTC

SEQ ID NO:17

AGGACACAAA
GAGACCTTAC
CTTCCAAGGA
GGCATCAGGA

GCCAATGGGC
GACGGGTTGG
TGGGTTTGTG
ATGTGCTGCT

ATGTTTGGCC
GGGGGCCGGC
GACTTTTGGC
GGGGAGGCCG
CACCCTCACG
CCGAGGTCCC
CCCACCCGCC
CGCCATCATG
TCGGGAAGCG
GGTAATAACA
AGAGGAGGAG
GGTACCTTCG

AGGTCTGGGG
GGATGGCGTG
GAGTTCTTCC
GGCTTTTGCA

SEQ ID NWO:2

TGGTTTGGCA TATCTAATAA GATAGCCTTA

SEQ ID NO:6

TTTTAACCAA
AAGCTGTAAC
GTGGCAAGAG

CCCATTGATT

AACAAACAAA
TGAAGATGGT
TGGCCAGTAG
ATTTACTGTA
AAGTTACAAG
AAGCTTTTCC
CAAGTGTTCA

GCTGCTCGCC
TTCCCCAGTT

TCAAAAGAARA
TTGGGGGCCG
TACGGAGAAG
GCGCGGTGAT
CCAGACTCCC
CGACGTCACC
GCGCGGCGCC
TCGCCCGAAG
GCCGGCTGTC
CCAGTACGGA
GAGGACGAGT
GGAGCAGGCC

CCACCAGCAG
CAGCGCARACC
ATGTAGAGGA
GGTGTTGCTG

SEQ ID NO:3

CTGTAAGTGC

CCACCACCAC CACCAAAACC AGTTTATGCA
TTCCTAGAGT TGCACCCTAG CAACCTAGCC
GATTATGGCT AACAAGAATA AATACATGGG

SEQ ID NO:9
GAAGAGTCAC TGTCTGAAAG AAGCAAAGTT

SEQ ID NO:79

CTTTGTTTGG
AGGGTGGAAA
CCAGGCAAGT
GTGTTAAGAG
TAATAGAACT
TCTCTCTAAT
GGACTTTTAT

GAAGCTATGG
GACTTAATTT
CATAGAATTG
AAGCACTAAG
ATGACTGTAA
TAGCTTTCCC
ACCTGTTATA

AGGAGGACTT
CCTTGTTGAG
ATTACCCGCC
AATGCCAGTG
GCCTCAGTAC
AGTATACTTC
CTTTGGCTTG

SEQ ID WO:10

PCT/EP2008/066920



WO 2009/071680
1501 GTTTCCATGA
1551 ACGGAAGGCT
1601 ACAGCTTGTA
1651 TATTTCTTTG
1701 CCCTTTTGAA
1751 TTTCTATGCT
1801 ATTGATGTGT
1851 CTATGCAGGT
1901 AGGTTTTTCT
1951 TTCACTTCAT
2001 AAGGTTACTG
2051 TTGAGTTCCT
2101 TCATGGGCTC
2151 ACTCATTAGC
2201 CATTTGATCC
2251 GCAGGCTAGT
2301 CAGGTCTAAG
2351 TATTAATGAT
2401 ATTTCAGTCT
2451 CTTCCTTGAA
2501 ATTCCTACAG
2551 ATTTTGGCAC
2601 CACCAAGAGT
2651 AGGTGGTAAT
2701 AGGAAGTCCC
2751 TGTCTTTGGG
2801 AGAACATTTT
2851 TCACTTAAAT
2901 AAGCTACTGA
2951 GAAAGCTTCA
3001 AATAGGTATG
3051 CCTGCCCATC
3101 TATGTATTTA
3151 CTAAGGACCT
3201 GTTACGGTAA
3251 ATAGATGTGA
3301 GACTGTGGAA
3351 AGTGAGGGCT
3401 GTGGGTTTAT
3451 ACGTAGTTCG
3501 GGATGGCGCT
3551 TCTCAGGGAA
3601 GGGTGAACAC
3651 CAGGAAGGGT
3701 GTGTTTCCCT

3751

TTCAAAAAAA

SEQ ID
TTCTTACTTT

NO:81
ATTAGCCTAG

5/22

TTTATCACCA

SEQ
CAGTAATTAG
AATGTATTTG

AAACGAAGGA

CTTTGCAACT
AAACTTTGTT
AACTGTATGC
TTAAATTTTC
TTGAAAACCT
TATATGCAAG
ATGACTTACA
TCCATTTGAC
ATCTTTAAAG
TGTGTGCATA
CTTGTTTGCT
CTAACCATGG

ID NO:11
TTATGAATAT
TAAAAATTGT

AGTATCGAAT

TCCGTAATTA
CTGTTCAGTT
AGACTGGTTG
TTATCTGATT
GGGATTGAGA
TTTTCAATAA
AATAATGGGC
CTAATTTAAC
CTTTTACTAA
TAARAAAGATC
TAATAAATTA
TGCTATTATT

SEQ ID NO:13

CCTAGTATGT
TCCCAAACCT
TGATGTTTGT
ATTGCTGATT
CTTTCCCCTG
TGTGAAACCC
CCACAGACCT
ACCATGGGTG
TTTTCCTTGG
GGCAATGTGT
ATGAGGCTTT
TTACAGAAAG
TAAACTGAAG

GTCTCGGAAC

AATAAGATGA

CAATAAAGCA
TGTTGCAAGT
TCTATCAGAC
GTTCTGCTCC
CCATCCCTGA
CTGCTGGAAA
TTCATCTTTC
CTGTGACACT
ACTGGTATCT
CAAAAGTCCC
CTCTAAAGTT
AGGTGAGCTG
ARAAGTGTCTA

ATGACCTTTA

CTAAGAATGT

SEQ ID NO:80

TCAGAGCCAT
TCGTTCTTGA
AAAAGCACTT

AAGGTCATCT
TCATAAGCCG
TATGTAGTTT

SEQ ID NO:15

CTAAAAAAGC
ATTGGTTTTT
ATACAGACAA
TAGGACACCC
AGGGGGAGGA
GGCAAATCCT
CCCAGTGACT

AAACATGCAG
CTTGGTTCTG
TAGGACCAAC
AACTTTCTGT
AAAAAAARAAA

CTGTCTGCCA
AGGGGCCCCA
GGATCTTAGT
CAAGTGGTTT
GGAGGCAGGT
CCAAAAGGGA
ACTTTTTGAC

TCCTCTAGTG
GTTAAACAGC
TACAAATTAA
TTTTCCTGAG
AA

GGATATCCTC
ATATATTTTT

ATAATACTTG

AATTCTTAAG
ACAGAAAGTC

SEQ ID NO:12

TTACATTAGT

GGAACCTGTT
CTAGAGTGTA
TAGTGGAACA
TTGGTAAGTA
GGTTGATGAA
TTAGGTCTAA
TCTGATTGGG
TGGTGAAATT
AAGATTTTCA
ACATCAGGTG
TAAAATGATG
AGGCTTGCTT

AATACTTACT
TTTTGCATTG
TTAACCTTTT
CTCTACAGAT
ACTCTTTCTA
CCTGAGTGAC
ACGAACTTGA
AACAGTCATT
TTTCAACTAT
CTCAGGAATT
TCCTTTGTAT
TGTTAAACCT
TATTGGAACT

TTTTTTCATA

TCTTACAGCT
TACAGAACGA
AATCTGATAA
TTCCTTAGAT
TGGAAATTCT
GTGGAGTTTT
CAATACTCAT
TAAAGTGAAT
GCTGAATGGA
GATGGAGAGA
GCTTGGAAAA
GTTACACACA

GTTTTGTTTC
GCATCTTTGG
ATTTCCTGTC
ATTTATATCA
GCCCTTTTAG
CCTCCCTCCC
TCCTGTTAGC
GAGAGGTGGG
TGTTTTATCC
TTCAGAGGAA
AGGAGTATGC
CAGAGTTTAA
AGGGTCATTT

SEQ ID NO:14

GTCTGTGGAC

AATGGGGAAG

TTGCTAGAGC
CTTATTTATA
TTAATTAATC

AATCCAGTGG
CTTCCCAATT
TGATATTTTG
GGGAAAGGAG
GGTCTAAGTG
AAGGGAGGAT
TTCTGTTTGT

SEQ ID NO:

TTTCATGTAC
TGTACTTTTG
TGTTGGTTGT
AAAAAAAAAT

TCCATTTAAA

AACTGCCCTG

TATTTTTACC
TCATGTATCT
TTAAGATCTG

AAACAAGTGC
CATTAGGTAT
GGCTTGGGGC
GAGGGGAGTG
CTGACTGGCT
TTGCTTAGAA
CTTACGCTTC
16

ATTCTGTGGG
ATAGCTGTGC
CAAATGTAGT
AAATCTTTTA

PCT/EP2008/066920
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Figure 5:

SEQ ID NO:70

Homo sapiens myeloid cell leukemia sequence 1

mRNA.

Accession number NM 021960

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
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PCT/EP2008/066920

(BCL2-related) (MCL1), transcript variant 1,

1 cacccecgtag gactggccge cctaaaaccg tgataaagga gcectgctcgece acttctcact

tccgettect
gcgactggca
gggggccggce
tacggagaad
tggcggaagce
gcggccgeceg
tttcttcgeg
cgccatcatg
gccggctgtce
cgggtcacta
gtcgctggag
gccaatgggc
ggatggcgtg
caaaaacgaa
cgtaacaaac
cttgaagacc
tctcgtaagyg
gttcttccat
tgttgctgga
tagttgactt
gctgtaactt
ttatggctaa
tctgaaagaa
gaggactttt
caggaaagtg
ttactgtagt
atagaactat
gctttcccag
ttggcttggt
ggaaggctca
tgtatttgta
tatcgaattt
aacctgtttc
cagaacgaat
atgcaggttt
gaaaacctgg
ttcaataatt
tgattgggca
aagtgaattc
tcattagctyg
tgtttgctta
ctattattag
tacttactgt
atctttggat
tccttgaaat
ttccectgece
gctggaaacc
gaacttgatc
gaggtgggag
tetttggggg
gaggctttct
gtgagctgtg
ttggaactag
catttaaaaa
tgcccatctce
gttcttgatc
tgtagttttt
tccagtggaa
ttaggtatga
tgagggctta
ggggaggagg
aaaagggaaa
ctgtttgtct
tetgtggggg
ggaagggtta
ctttctgttt

tccagtaagg
atgtttggcce
ttgggggccyg
gaggcctcgg
gccggcgceaa
cccattggcg
cccacccgec
tcgcccgaag
ctgccgetge
ccectcgacgce
attatctcte
aggtctgggyg
cagcgcaacce
gacgatgtga
tggggcagga
ataaaccaag
acaaaacggg
gtagaggacc
gtaggagcetyg
ttaaccaacc
cctagagttg
caagaataaa
gcaaagttca
agatttagtg
gccagtagcc
gttaagagaa
gactgtaagc
tatacttett
ttccatgatt
gtaattagtt
aaaattgtat
acattagttt
ttacagcttt
tgatgtgtaa
aaattttett
gattgagagg
aggtctaagt
atactcattt
atgggctcat
tgtgcatata
ataaattata
gcttgecttgt
tttgtttcta
ttcagtcttg
tgctgattgt
atccctgaac
tgagtgaccc
ctgttagcag
gaagtccctt
caatgtgtca
ctaaagtttc
ttaaacctca
ggtcatttga
taggtatgaa
agagccataa
ataagccgcet
aattaatctt
acaagtgcat
ctgtggaaat
ggacacccca
aggcaggtgg
gggaggattt
tacgcttctc
gtgaacacct
ggaccaacta
ttcctgagaa

agtcggggtc
tcaaaagaaa
gcagcggcgg
cccggcgaga
gcccceegte
ccgaggtcece
gcgecggcgec
aggagctgga
tggagttggt
cgccgccage
ggtaccttecg
ccaccagcag
acgagacggc
aatcgttgtc
ttgtgactct
aaagctgecat
actggctagt
tagaaggtygg
gtttggcata
accaccacca
caccctagceca
tacatgggaa
gtttcagcaa
aagatggtag
aggcaagtca
gcactaagaa
ctcagtactyg
agaaagtcca
cttactttat
atgaatatgg
atatttttac
ttttcatacc
tctatgctaa
ctgtatgcag
atctgatttt
ttgatgaatg
ggagttttaa
gagttcectte
ctttaaagct
aaaagatcac
aaatgatggc
tacacacaca
ttaatgattc
atgtttgttc
tctgecteect
tctttectage
tcccteccea
gtggtaatac
ttccttggac
aaagtccect
ctttgtatag
gagtttaaaa
aagcttcagt
taagatgact
ggtcatcttt
tatttatatc
aagatctggt
agatgtgaat
acagacaagg
agtggtttgg
tctaagtgct
gcttagaagg
tcagggaaaa
tggttctggt
caaattaatg
aaaaaaataa

ttccceccagtt
cgcggtaatc
cgccacccge
gataggggga
caccctcacg
cgacgtcacc
gcttgaggag
cgggtacgag
cggggaatct
agaggaggaqg
ggagcaggcce
gaaggcgctyg
cttccaaggce
tcgagtgatg
catttctttt
cgaaccatta
taaacaaaga
catcaggaat
tctaataaga
ccaaaaccag
acctagccag
gagtgctccce
caaacaaact
ggtggaaaga
tagaattgat
tgccagtgac
tacaagggaa
agtgttcagg
tagcctagtt
atatcctcaa
agaaagtcta
cttttgaact
actttgttct
actggttgta
ggtaagtatt
gaaattcttt
ggttactgat
catttgacct
tttactaaaa
atcaggtgga
ttggaaaagc
ggtctaagcc
ccaaaccttg
tatcagactt
ctacagatat
ccttttagat
ccaagagtcc
catgggtgct
tggtatcttt
caggaatttt
gagtatgctc
gctactgata
ctcggaacat
aagaatgtaa
gctagagcta
atgtatctct
tacggtaact
tggtttttag
atcttagttg
gaaaggagga
gactggctac
atggcgctcc
acatgcagtc
taaacagctg
ttggttgtca
atcttttatt

ttctcageca
ggactcaacc
ccgggagggce
ggggaggccg
ccagactcce
gcgacccccg
atggaagccce
ccggagcecte
ggtaataaca
gaggacgagt
accggcgeca
gagaccttac
atgcttcgga
atccatgttt
ggtgcctttyg
gcagaaagta
ggctgggatyg
gtgctgctgg
tagccttact
tttatgcagt
aaaagcaagt
cattgattga
ttgtttggga
cttaatttcce
tacccgccga
ctgtgtaaaa
gcttttecte
acttttatac
tatcaccaat
ttcttaagac
tttctttgaa
ttgcaacttc
gttcagttct
gtggaacaaa
ccttagatag
cacttcatta
gacttacaaa
aatttaactg
gattttcage
tggagagaca
aggctagtcet
tagtatgtca
ttgcaagttt
aaccttttat
ttatatcaat
tttggcactyg
acagaccttt
gtgacactaa
tcaactattg
cagaggaaaqg
acttaaattt
aactgaagaa
gacctttagt
tggggaagaa
tttttaccta
aaggacctaa
aaaaaagcct
gggccccact
atattttggg
ggggagtggt
gtagttcggg
cagtgactac
ctctagtgtt
tacttttgat
aatgtagtgt
caaaaaaaaa

ggcggcggceg
tctactaotgg
gacttttggc
gcgcggtgat
ggagggtcgce
cgaggctgct
cggccgcetga
tcgggaageg
ccagtacgga
tgtaccggca
aggacacaaa
gacgggttgg
aactggacat
tcagcgacgyg
tggctaaaca
tcacagacgt
ggtttagtgga
cttttgcagyg
gtaagtgcaa
tggactccaa
ggcaagagga
agagtcactg
agctatggag
ttgttgagaa
attcattaat
gttacaagta
tctctaatta
ctgttatact
aatacttgac
agcttgtaaa
acgaaggaag
cgtaattagg
agagtgtata
tctgataact
gtttttcttt
tatgcaagtt
taatgggctc
gtgaaattta
tgaatggaac
tttgatcecct
aaccatggtg
ataaagcaaa
ttgcattggc
ttcctgtect
tcctacagcect
tgaaacccct
catctttcac
cagtcattga
ttttatcctg
aacattttat
acagaaagag
agtgtctata
ctgtggactc
ctgccctgcece
tgtatttatc
aagcacttta
gtctgccaaa
tcccaattca
cttggggcag
gggtttatag
caaatcctcecce
tttttgactt
tcatgtacat
agctgtgcca
gtttccctaa
aaaaaaaaaa
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Figure 6

SEQ ID NO:

Homo sapiens myeloid cell leukemia sequence 1

mRNA.

1

Accission number NM 182763

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
201
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721

caccccgtag
tccgettect
gcgactggca
gggggccggce
tacggagaad
tggcggaagce
gcggccgeceg
tttcttcgeg
cgccatcatg
gccggctgtce
cgggtcacta
gtcgctggag
gccaatgggc
ggatggcgtg
atgtagagga
gagtaggagc
ttttaaccaa
ttcctagagt
aacaagaata
aagcaaagtt
ttagatttag
tggccagtag
gtgttaagag
atgactgtaa
agtatacttc
gtttccatga
cagtaattag
taaaaattgt
ttacattagt
tcttacagcet
attgatgtgt
ttaaattttc
gggattgaga
ttaggtctaa
caatactcat
tcatgggctc
tgtgtgcata
taataaatta
aggcttgett
gttttgtttc
atttcagtct
attgctgatt
ccatccctga
cctgagtgac
tcctgttage
aggaagtccc
ggcaatgtgt
ctctaaagtt
tgttaaacct
agggtcattt
aataggtatg
tcagagccat
tcataagccyg
ttaattaatc
aaacaagtgc
gactgtggaa
taggacaccc
ggaggcaggt
aagggaggat
cttacgcttc
gggtgaacac
taggaccaac
ttttectgag

gactggccgce
tccagtaagg
atgtttggcc
ttgggggccyg
gaggcctcgg
gccggcgceaa
cccattggcg
cccacccgec
tcgcccgaag
ctgccgetge
ccectcgacgce
attatctcte
aggtctgggyg
cagcgcaacce
cctagaaggt
tggtttggca
ccaccaccac
tgcaccctag
aatacatggg
cagtttcagc
tgaagatggt
ccaggcaagt
aagcactaag
gcctcagtac
ttagaaagtc
ttcttacttt
ttatgaatat
atatattttt
ttttttcata
tttctatgcet
aactgtatgc
ttatctgatt
ggttgatgaa
gtggagtttt
ttgagttcct
atctttaaag
taaaaagatc
taaaatgatg
gttacacaca
tattaatgat
tgatgtttgt
gttctgctce
actctttecta
cctcectece
aggtggtaat
ttttccttgg
caaaagtccc
tcctttgtat
cagagtttaa
gaaagcttca
aataagatga
aaggtcatct
cttatttata
ttaagatctg
atagatgtga
atacagacaa
caagtggttt
ggtctaagtyg
ttgcttagaa
tctcagggaa
cttggttctg
tacaaattaa
aaaaaaaaat

cctaaaaccyg
agtcggggtc
tcaaaagaaa
gcagcggcgg
cccggcgaga
gcccceegte
ccgaggtcece
gcgecggcgec
aggagctgga
tggagttggt
cgccgccage
ggtaccttcg
ccaccagcag
acgagacggc
ggcatcagga
tatctaataa
caccaaaacc
caacctagcece
aagagtgctc
aacaaacaaa
agggtggaaa
catagaattyg
aatgccagtg
tgtacaaggg
caagtgttca
attagcctag
ggatatcctc
acagaaagtc
ccecttttgaa
aaactttgtt
agactggttg
ttggtaagta
tggaaattct
aaggttactg
tccatttgac
cttttactaa
acatcaggtg
gcttggaaaa
caggtctaag
tcccaaacct
tctatcagac
ctctacagat
gcccttttag
caccaagagt
accatgggtg
actggtatct
ctcaggaatt
aggagtatgc
aagctactga
gtctcggaac
ctaagaatgt
ttgctagagc
tcatgtatct
gttacggtaa
attggttttt
ggatcttagt
gggaaaggag
ctgactggct
ggatggcgcet
aaacatgcag
gttaaacagc
tgttggttgt
aaatctttta
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tgataaagga
ttccceccagtt
cgcggtaatc
cgccacccgce
gataggggga
caccctcacg
cgacgtcacc
gcttgaggag
cgggtacgag
cggggaatct
agaggaggaqg
ggagcaggcce
gaaggcgctyg
cttccaagga
atgtgctgct
gatagcctta
agtttatgca
agaaaagcaa
cccattgatt
ctttgtttgg
gacttaattt
attacccgcc
acctgtgtaa
aagcttttcc
ggacttttat
tttatcacca
aattcttaag
tatttctttg
ctttgcaact
ctgttcagtt
tagtggaaca
ttccttagat
ttcacttcat
atgacttaca
ctaatttaac
aagattttca
gatggagaga
gcaggctagt
cctagtatgt
tgttgcaagt
ttaacctttt
atttatatca
attttggcac
ccacagacct
ctgtgacact
tttcaactat
ttcagaggaa
tcacttaaat
taaactgaag
atgaccttta
aatggggaag
tatttttacc
ctaaggacct
ctaaaaaagc
aggggccccea
tgatattttg
gaggggagtyg
acgtagttcg
cccagtgact
tcctcectagtg
tgtacttttyg
caaatgtagt
ttcaaaaaaa

(BCL2-related)

gctgectegee
ttctcageca
ggactcaacc
ccgggagggce
ggggaggccg
ccagactcce
gcgacccccg
atggaagccce
ccggagcecte
ggtaataaca
gaggacgagt
accggecgeca
gagaccttac
tgggtttatyg
ggcttttgeca
ctgtaagtgce
gttggactcc
gtggcaagag
gaagagtcac
gaagctatgg
ccttgttgag
gaattcatta
aagttacaag
tctctetaat
acctgttata
ataatacttg
acagcttgta
aaacgaagga
tccgtaatta
ctagagtgta
aatctgataa
aggtttttet
tatatgcaag
aataatgggc
tggtgaaatt
gctgaatgga
catttgatcc
ctaaccatgg
caataaagca
ttttgcattg
atttcctgte
attcctacag
tgtgaaaccc
ttcatcttte
aacagtcatt
tgttttatcc
agaacatttt
ttacagaaag
aaagtgtcta
gtctgtggac
aactgcecctg
tatgtattta
aaaagcactt
ctgtctgcca
cttcccaatt
ggcttggggc
gtgggtttat
ggcaaatcct
actttttgac
tttcatgtac
atagctgtge
gtgtttcecct
aaaaaaaaaa

PCT/EP2008/066920

(MCL1), transcript variant 2,

acttctcact
ggcggcggceg
tctactgtgg
gacttttggc
gcgcggtgat
ggagggtcgce
cgaggctgct
cggccgcetga
tcgggaageg
ccagtacgga
tgtaccggca
aggacacaaa
gacgggttgg
gagttcttcc
ggtgttgetyg
aatagttgac
aagctgtaac
gattatggct
tgtctgaaag
aggaggactt
aacaggaaag
atttactgta
taatagaact
tagctttcce
ctttggcttyg
acggaaggct
aatgtatttg
agtatcgaat
ggaacctgtt
tacagaacga
ctatgcaggt
ttgaaaacct
ttttcaataa
tctgattggg
taaagtgaat
actcattagc
cttgtttgct
tgctattatt
aatacttact
gcatctttgg
cttccttgaa
ctttccecctg
ctgctggaaa
acgaacttga
gagaggtggg
tgtctttggg
atgaggcttt
aggtgagctyg
tattggaact
tccatttaaa
cctgcccatce
tcgttettga
tatgtagttt
aatccagtgg
cattaggtat
agtgagggct
agggggagga
ccaaaaggga
ttctgtttgt
attctgtggg
caggaagaat
aactttctgt
aa
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Figure 7
SEQ ID NO:71
LOCUsS NP 068779 350 aa
DEFINITION myeloid cell leukemia sequence 1 isoform 1 [Homo sapiens].
ACCESSION NP 068779
VERSION NP 068779.1 GI:11386165
DBSOURCE REFSEQ: accession NM 021960.3
SOURCE Homo sapiens (human)
ORIGIN
1 mfglkrnavi glnlycggag lgagsggatr pggrllatek easarreigg geagaviggs
61 agasppstlt pdsrrvarpp pigaevpdvt atparllffa ptrraaplee meapaadaim
121 speeeldgye peplgkrpav lpllelvges gnntstdgsl pstpppaecee edelyrgsle
181 iisrylrega tgakdtkpmg rsgatsrkal etlrrvgdgv grnhetafgg mlrkldikne
241 ddvkslsrvm ihvfsdgvtn wgrivtlisf gafvakhlkt ingesciepl aesitdvlvr
301 tkrdwlvkgr gwdgfveffh vedleggirn vllafagvag vgaglaylir
//
Figure 8
SEQ ID NO:72
LOCUS NP 877495 271 aa
DEFINITION myeloid cell leukemia sequence 1 isoform 2 [Homo sapiens].
ACCESSION NP 877495
VERSION NP 877495.1 GI:33519458
DBSOURCE REFSEQ: accession NM_182763.1
SOURCE Homo sapiens (human)
ORIGIN
1 mfglkrnavi glnlycggag lgagsggatr pggrllatek easarreigg geagaviggs
61 agasppstlt pdsrrvarpp pigaevpdvt atparllffa ptrraaplee meapaadaim
121 speeeldgye peplgkrpav lpllelvges gnntstdgsl pstpppaeee edelyrgsle
181 iisrylrega tgakdtkpmg rsgatsrkal etlrrvgdgv grnhetafqgg wvcgvlpcrg
241 prrwhgecaa gfcrccwsrs wfgisnkial 1

1
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Figure 9

SEQ ID NO:73

LOCUS

DEFINITION
ACCESSION

VERSI

ON

SOURCE

ORIGIN

/7

61
121
181
241
301
361
421
481
541
601
661
721
781
841
201
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481

NM 008562
Mus musculus myeloid cell leukemia sequence 1

3498 bp

NM 008562 XM 976767 XM 976805

NM 008562.3
Mus musculus

gggaagtcct
ctcctgactt
cctgcggegt
ctgcggcggc
cgaggaggcc
ggtggtecgec
aaggcggetg
ggccgccgcc
cggcaagcgce
cggggccgac
ataccgccadg
ggactcgaadg
gcgegtgggce
actggacatt
caaagatggc
ggccaaacac
cacagatgtt
gtttgtggag
ttttgcgggt
gtgcaatagg
gtatttatga
aacatagcaa
agtgctcccce
gagaggccat
tcctatctag
ccattactct
taaaatggat
ggaatgtgaa
aggactttta
gtgatggcca
cgatttttaa
aaagtctatt
ttgaaatttyg
atccgttcta
tatgcagggt
gtaagacatt
ttaaccatgg
taaaacaaat
attggtctct
cctatagagt
ttagaactct
aatcagagtc
gaccgacagt
ctattttggt
cgtttatact
actgggtttt
ggtcatttga
ggcaggaatc
agtgatttgt
cggacttcag
tagcctctca
caaagggtga
gccatgaaga
tgtggtctga
gctgcttgga
aacatgcagt
gtagagcacc
tgtgggttgt
cccccaaaaa

cgcctgegte
ccgcctgect
ccgaccatgt
gccagccteg
aaggcgcggce
cggccgccge
cataagtcgc
gccatcgtgt
ccggcecgtgce
ggctctctge
tcgctggaga
cctctgggcg
gacggcgtgce
aaaaacgaag
gtaacaaact
ttaaagagcg
cttgtaagga
ttcttccacg
gttgctggag
ggactcttaa
aggtggactt
aaagaaagtg
ctggaagagt
ggagaaggac
agatggaaga
gctcagagtg
ttgtaaccta
gggaggecte
gccctgtceta
aaaagtactt
gaaaatttat
tctttgaaca
cagcttctct
gtgtatatgc
taattatcca
tgatcccctg
tgctattcac
atgtatttct
aggtgtagcc
cgtctacact
caccccaacce
agcacagctt
gaccagggat
aagaaaaaca
tttattagtt
gctaaactcg
aagcttcagce
aaatgactaa
acctgtgtat
agcactttat
taacccagcc
aatgaaagct
cttggagagc
gtgctgacta
aagatggctc
cttcaagcat
taacacttta
aaatgttccc
aaaaaaaa

GI:133892763
(house mouse)

agcacggccc
ccggtctgga
ttggcctgeg
gcgcegggcgg
gcgagggggg
ccgtgggcge
ccggcectect
ctccggagga
tgccecctect
cctccacgcece
tcatctcgeg
aggcgggcgce
agcgcaacca
gcgatgttaa
ggggcaggat
taaaccaaga
cgaaacggga
tacaggacct
taggggctgg
agctccagcec
gaagctgcce
gctacaggat
cactgtctga
ttctagaatg
ggggccagte
ttgagagaga
caagtcacca
tgagcagtcc
ctttggcttyg
gacttaaggt
gaaatgtatt
taagagggaa
agttagaaat
agagcctgtt
atcttttttt
ttgacttaca
tgggtttact
tgtctactaa
tttacttcct
tccteecetgt
cccccaaaac
tcctgtcaga
tggcattett
tcaaaggtcc
tgctccaagt
gttaacaaaa
ctcagaatgt
gaatgtaata
ttatccttga
gtagttgaat
atggaagttt
gaagtacaga
gcagtggctyg
gatgaatagt
tcagcaaaat
cttccatgta
acagctgtte
ctaacttctyg

9/22

mRNA

taaggcggcg
gtcgcggcect
gagaaacgcg
cggttctceccg
aggggaggcec
cgaggacccce
cgccgtgcecg
ggaactggac
ggagcgcgtyg
gccgecgccece
ctacttgcgg
ggcgggccgg
cgagacggcce
atctttttct
tgtgactctt
aagcttcatc
ctggcttgtc
agaaggcgge
tctggcatat
accaaactac
aggattttaa
tgtggctaac
atgaagcaaa
aatgaaaggg
atcaggctag
agccctaatt
aacgatgact
agggtgtgct
gtttggatga
tcactaatta
tgtctgtaaa
gtcttggatt
gtatttctta
gtgtgtgtgg
tttgtattta
aaattgtaaa
tgtttaacac
ggattgccaa
ttactgttgg
gctcttcact
tttgaaccta
ggataggaac
ggattggcat
ccttgggaat
atgactgtgt
gccactggta
gacctttagt
gggaagaagt
tcatagtttg
aaaccctaga
tgtttactag
caggatctta
ggcaaggggc
tgaggcacat
ctgtttgtct
cattctatct
ccgaaagggt
tttcttctga

linear

gcagggaacg
tccecegetee
gtcatcggcet
gcaggggcge
gccctgetge
gacgtcaccg
cccgaggaga
ggctgcgage
agcgaggcgg
gaggaggaag
gagcaggcga
agagcgctgg
ttccagggca
cgagtaatgg
atttcttteg
gaaccattag
aaacaaagag
atcagaaatg
ctaataagat
atgcatctgt
cagtccagtt
aagaataaat
gttcecectete
gtggatggaa
tcacaaagct
aacaacgttg
agaagctgca
tgacaaagtc
ttcttaagtt
gttacaaaac
aattgtatat
tagttttttt
cagcttttta
actggttata
aagatcacag
tggtaaagca
aagtttatac
gctttgtttt
cgtgttatge
ggccatttta
aataacccct
acttgctett
gctttececatt
ttcaaaggtt
tcacttaagt
actgaaggta
cagggctgca
gccctgectg
cttatttatg
ggttgaggtyg
gagcctgact
gtaggtattt
tgctttggag
ccttcagaga
tacacgtctc
gggtgaacac
taggaccaac
agagaaaata

PCT/EP2008/066920

ROD 25-SEP-2007
(Mcll),

mRNA.

gccttcctea
ttccecctecag
tgaacctgta
gcctggtggce
ccggcgcegeyg
cgtcggceccga
tggccgegtce
cggaggccat
ccaagagctc
aggacgacct
ccggctcecaa
agaccctgceg
tgctccggaa
tccatgtttt
gtgcctttgt
cagaaactat
gctgggatgg
tgctgctggce
agccttgtga
gaaaacatgt
ctactgtagce
acatgggaaa
agcaaacact
aggtttgatt
caataaatat
gtgacttgtg
gtgctgtaca
ccaagtgctce
tattagccta
tgaacagcct
atttttacag
ccataccctt
agactttgtc
gatttataac
gtagatagat
ggctagagtc
ctggtgtcaa
gaatttctgt
tcccagttee
gttatctgca
cccccateet
tgagcccegt
gttactttgt
ggaaattata
ttagagaaac
tttaagctag
gataaaaata
ccagcttggg
tttaactctt
actaaaaggt
tcccagetea
taggtccagg
ggaagaagca
agagggaggg
tcagggaaaa
cttcattctg
tgcaagttaa
aaccttttte
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Figure 10

SEQ ID NO:
LOCUS
DEFINITION
ACCESSION
VERSION
DBSOURCE
SOURCE

ORIGIN

61
121
181
241
301
//

Figure 11

SEQ ID NO:
LOCUS
DEFINITION
sequence 1
ACCESSION
VERSION
SOURCE

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
/7

74
NP 032588

myeloid cell leukemia sequence 1

10/22

331 aa

NP 032588 XP 981861 XP_981899

NP_032588
REFSEQ:

mfglrrnavi
ppvgaedpdv
vipllervse
geagaagrra
nwgrivtlis
hvgdleggir

75
XM 001101

.1

(house

glnlycggas
tasaerrlhk
aakssgadgs
letlrrvgdg
fgafvakhlk
nvllafagva

929

GI:6678824
accession NM 008562.3
Mus musculus

mouse)

lgagggspag
spgllavppe
lpstppppee
vgrnhetafqg
svngesfiep
gvgaglayli

1724 bp

arlvaeeaka
emaasaaaai
eeddlyrgsl
gmlrkldikn
laetitdvlv
r

mRNA

PCT/EP2008/066920

[Mus musculus].

rregggeaal
vspeeeldge
eiisrylreqg
egdvksfsrv
rtkrdwlvkg

lpgarvvarp
epeaigkrpa
atgskdskpl
mvhvikdgvt
rgwdgfveff

PREDICTED: Macaca mulatta similar to myeloid cell leukemia
transcript variant 1

isoform 1,
XM 001101
XM 001101

Macaca mulatta

gccccgaccec
ccgcccecttt
cccagtagga
cgcttcectte
gcggegactg
tgggggggcec
ggctacggag
gattggcgga
cgcgcggcecg
gcttttecttt
cgacgccatc
gcggecgget
ggatgggtca
gcagtcgctg
aaagccaatg
tggggatggc
catcaaaaac
cggcgtaaca
acacttgaag
cgttctcgta
ttaaggatga
gatatctaaa
ttatttgata
gtatcaaaaa
cagtggattc
aaggcgctcce
ccagatctga
tgttactgaa
gggaactctg

929
929.1

cgccceccggcece
cceccecttttat
ctagccgccc
cagtaaggag
gcgatgtttg
ggcttggggg
aaggaggcct
agcgccggcyg
ccgcccattg
gcgcccaccecce
atgtcgcccg
gtcctgcccce
ctaccctcga
gagattatct
ggcaggtctg
gtgcagcgca
gaagacgatg
aactggggca
accataaacc
aggacaaaac
aaggggactt
ggtttttatg
atgatttaag
tcttggtttt
aaaccatgaa
ctgttttaat
tgcaggatgt
atattaggtg
gaagtccctt

GI:109016083
(rhesus monkey)

cggcagcecegyg
gggaatactt
taaaaccgtg
tcggggtctt
gcctcaaaag
ccggcagegyg
cggcceceggeyg
caagccccecece
gcgcggaggt
gccgcecgegte
aagaggagct
tgctggagtt
cgccgcecgcece
ctcggtacct
gggccaccag
accacgagac
tcaaatcttt
ggattgtgac
aagaaagctg
gggactggcect
ggagtggaag
acgcacggct
tagtggatcc
ctctaggcta
gaaataagtc
tgagaagata
acttaaccac
gtggagattt
ggtttggata

(LOC707539),

taggtgccgt
ttttaaaaaa
atcaaggagc
ccccagtttt
aaacgcggta
cggcgccacce
agagataggg
ggccgcecectce
ccccecgacgte
gccgcttgag
ggacgggtac
ggtcggggaa
agcagaggag
tcgggagceag
caggaaggct
ggccttccaa
gtctcgagtg
tctcatttct
catcgaacca
agttaaacaa
tagaatgaag
gtttgcaggce
ttagagatag
ttttttgtte
accaggggag
cggggtggac
gttgagaaaa
gagaataagt
aatcctaata

mRNA .

gcgcaaccct
attaaagttc
tcectecgecac
cttgccaggce
atcggactca
cctecgggag
ggaggggagyg
acgccagacg
accgcgagcec
gagatggaag
gagccggage
tctggtaata
gaggaggacg
gccaccggcy
ctggagacct
ggcatgcttc
atggtccatg
tttggtgcct
ttagcagaaa
agaggctggg
gatttattta
tctaactaaa
tggtatggcg
cagttcagtt
gatagctgaa
cttgcgtttt
actgatcttc
gttttagtct
tgac

ccggaagctg
gctgacgcca
ttctcacttce
ggcggcggceg
acctctactg
ggcggctttt
ccggcacggt
cccggagggt
ccgcgaggcet
ccccggecge
ctctcgggaa
gccccagtac
agttgtaccg
ccaaggacac
tacgacgggt
ggaaactgga
ttttcagcga
ttgtggcgaa
gtatcacaga
taagttttcc
gagaggtggg
ggaccattgt
gtcttgaatt
gaatactctt
atacattcct
aaacagaaac
gcagttgagg
tttacttcat
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Figure

12

SEQ ID NO:76

LOCUS

DEFINITION

ACCESSION

VERSION
DBSOURCE

ORGANI

ORIGIN

Figure

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

M 182763
NM_021960

Consensus

NM 182763

SM

61
121
181
241
301

13

XP_ 001101929

PREDICTED:
isoform 1

XP_001101929.1

REFSEQ:

11/22

316 aa
similar to myeloid cell leukemia sequence 1

[Macaca mulattal.
Xp 001101929

Macaca mulatta

mfglkrnavi
agasppaalt
speeeldgye
iisrylrega
ddvkslsrvm
tkrdwlvkagr

glnlycggag
pdarrvarpp
peplgkrpav
tgakdtkpmg
vhvisdgvtn
gwvsftp

GI:109016084
accession XM 001101929.1

lgagsggatp
pigaevpdvt
lpllelvges
rsgatsrkal
wgrivtlisf

ACTTCTCACTTCCGCTTCCTTCCAGTAAGGAGTCGGGGTCTTCCCCAGTT

101

150

TTCTCAGCCAGGCGGCGGCGGCGACTGGCAATGTTTGGCCTCARAAGARA

151

GGCGCCACCCGCCCGGGAGGGCGACTTTTGGCTACGGAGAAG

300

GAGGCCTCGGCCCGGCGAGAGATAGGGGGAGGGGAGGCCGGCGCGGTGAT

301

TGGCGGAAGCGCCGGCGCAAGCCCCCCGTCCA

350

GCGACCCCCGCGAGGCTGCTTTTCTTCGCGCCCACCCGCCGCGECGGLELT

451

500

GCTTGAGGAGATGGAAGCCCCGGCCGCTGACGCCATCATGTCGCCCGAAG

501

0

601

650

CGGGTCACTACCCTCGACGCCGCCGCCAGCAGAGGAGGAGGAGGACGAGT

651

700

TGTACCGGCAGTCGCTGGAGATTATCTCTCGGTACCTTCGGGAGCAGGCC

(751)

(801)

GCTGGAGACCTTACGACGGGTTGGGGATGGCGTGCAGCGCAACT

850

pggrllatek
asparllffa
gnspstdgsl
etlrrvgdgv
gafvakhlkt

PCT/EP2008/066920

easarreigg
ptrrasplee
pstpppaecee
grnhetafqgg
ingesciepl

geagtviggs
meapaadaim
edelyrgsle
mlrkldikne
aesitdvlvr
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NM_021960 ATGCTTCGGAAACTGGACATCAAAAACGAA

Consensus
851 900

NM_ 182763 (820)

NM_021960 (851) GACGATGTIGAAATCGTTGTCTCGAGTGATGATCCATGTTTTCAGCGACGG

Congensus (851)
901 950

NM_ 182763 (820)

NM_021960 (901) CGTAACAAACTGGGGCAGGATTGTGACTCTCATTTCTITTTGGTGCCTTTG

Congensus (201)
951 1000

NM_ 182763 (820)

NM_021960 (951) TGGCTAAACACTTGAAGACCATAAACCAAGAAAGCTGCATCGAACCATTA

Congensus (951)
1001 1050

NM_ 182763 (820)

NM_021960 (1001) GCAGAAAGTATCACAGACGTTCTCGTAAGGACAAAACGGGACTGGCTAGT

Congensus (1001)
1051 1100

NM_ 182763 (820) —————————————————

NM_021960 (1051) TAAACAAAGAGGCTGGE,

Consensus (1051) ATGGGTTTGTGGAGTTCTTCCATGTAGAGGACC
1101 1150

NM_ 182763

NM_ 021960

Consensus (1101) TAGAAGGTGGCATCAGGAATGTGCTGCTGGCTTTTGCAGGTGTTGCTGGA
1151 1200

NM_ 182763

NM_ 021960

Consensus (1151) GTAGGAGCTGGTTTGGCATATCTAATAAGATAGCCTTACTGTAAGTGCAA
1201 1250

NM_ 182763

NM_ 021960

Consensus (1201) TAGTTGACTTTTAACCAACCACCACCACCACCAAAACCAGTTTATGCAGT
1251 1300

NM_ 182763

NM_ 021960

Consensus (1251) TGGACTCCAAGCTGTAACTTCCTAGAGTTGCACCCTAGCAACCTAGCCAG
1301 1350

NM_ 182763

NM_ 021960

Consensus (1301) AAAAGCAAGTGGCAAGAGGATTATGGCTAACAAGAATAAATACATGGGAA
1351 1400

NM_ 182763

NM_ 021960

Consensus (1351) GAGTGCTCCCCATTGATTGAAGAGTCACTGTCTGAAAGAAGCAAAGTTCA
1401 1450

NM_ 182763

NM_ 021960

Consensus

NM_ 182763

NM_ 021960

Consensus

NM_ 182763

NM_ 021960

Consensus

NM_ 182763

NM_ 021960

Consensus
1601 1650

NM 182763 S

NM_ 021960

Consensus
1651 1700

NM 182763 i3

NM_ 021960

Consensus (1651) TACAAGGGAAGCTTTTCCTCTCTCTAATTAGCTTTCCCAGTATACTTCTT
1701 1750

NM_182763 (1453) 3 s 7 i

NM_ 021960

Consensus (1701) AGAAAGTCCAAGTGTTCAGGACTTTTATACCTGTTATACTITGGCTTGGT
1751 1800

NM_ 182763

NM_ 021960

Consensus (1751) TTCCATGATTCTTACTTTATTAGCCTAGTTTATCACCAATAATACTTIGAC
1801 1850

NM_ 182763

NM_ 021960

Consensus (1801) GGAAGGCTCAGTAATTAGTTATGAATATGGATATCCTCAATTCTTAAGAC
1851 1900

NM_ 182763

NM_ 021960

Consensus (1851) AGCTTGTAAATGTATTTGTAAAAATTGTATATATTTITTACAGAAAGTCTA
1901 1950

NM_ 182763

NM_ 021960

Consensus (1901) TTTCTTTGAAACGAAGGAAGTATCGAATTTACATTAGTTTITTTCATACC
1951 2000

NM_ 182763

NM_ 021960

Consensus (1951) CTTTTGAACTTIGCAACTTCCGTAATTAGGAACCTGTTTCTTACAGCTTT
2001 2050

NM_ 182763

NM_ 021960

Consensus (2001) TCTATGCTAAACTTTGITCTGITCAGTTCTAGAGTGTATACAGAACGAAT
2051 2100

NM 182763

NM 021960

PCT/EP2008/066920
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Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM 182763
NM_021960

Consensus

NM 182763

(2051

(1853)
(2101)
(2101)

(1903)
(2151)
(2151)

(1953)
(2201)
(2201)

(2003)
(2251)
(2251)

(2053)
(2301)
(2301)

(2103)
(2351)
(2351)

(2153)
(2401)
(2401)

(2203)
(2451)
(2451)

(2253)
(2501)
{2501)

(2303)
(2551)
(2551

(2353)
(2601)
(2601)

(2403)
(2651)
(2651)

(2453) ¥

(2701)
(2701)

(2503) &

(2751)
(2751)

(2553)
(2801)

(2801) T

(2603)
(2851)
(2851)

(2653)
(2901)
(2901)

(2703)
(2951)

(2951) G

(2753)
(3001)
(3001

(2803)
(3051)
(3051

(2853)
(3101)
(3101)

(2903)
(3151)
(3151)

(2953)
(3201)
(3201)

(3003)
(3251)
(3251)

(3053)

TGATGTGTAACTGTATGCAGACTGGTTGTAGTGGAACARATCTGATAACT

2150

GGTAAGTATTCCTTAGATAG
2200

TTGATGAATGGAAATTCTTT
2201 2250

CACTTCATTATATGCAAGTTTTCAATAATTAGGTCTAAGTGGAGTTTTAA
2251 2300

GGTTACTGATGACTTACAAATAATGGGCTCTGATTGGGCAATACTCATTT
2301 2350

GAGTTCCTTCCATTTGACCTAATTTAACTGGTGAAATTTAAAGTGAATTC
2351 2400

ATGGGCTCATCTTTAAAGCTTTTACTAAAAGATTTTCAGCTGAATGGAAC
2401 2450

TCATTAGCTGTGTGCATATAAAAAGATCACATCAGGTGGATGGAGAGACA
2451 2500

TTTGATCCCTTGTTTGCTTAATAAATTATAAAATGATGGCTTGGAAAAGC
2501 2550

CCAAGAGTCCACAGACCTTTCATCTTTCACGAACTTGATCCTGTTAGCAG
2901 2950

GTGGTAATACCATGGGTGCTGTGACACTAACAGTCATTGAGAGGTGGGAG

2951 ) 3000

3001 3050

TCTTTGGGGGCA}\TGTGTCAAAAGTCCCCTCAGGAATTTTCAGAGGAAAé
3051 3100

AACATTTTATGAGGCTTTCTCTAAAGTTTCCTTTGTATAGGAGTATGCTC
3101 3150

ACTTAAATTTACAGAAAGAGGTGAGCTGTGTTAAACCTCAGAGTTTAAAA
3151 3200

& 3
GCTACTGATAAACTGAAGAAAGTGTCTATATTGGAACTAGGGTCATTTGA
3201 3250

AAGCTTCAGTCTCGGAACATGACCTTTAGTCTGTGGACTCCATTTARRAR
3251 3300
i 25

TAGGTATGAATAAGATGACTAAGAATGTAATGGGGAAGAACTGCCCTGCC
3301 3350

ki

PCT/EP2008/066920
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NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
1021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
021960
Consensus

NM_182763
NM_021960
Consensus

NM_182763
NM_021960
Consensus

(3301)
(3301)

(3103)
(3351)
(3351)

(3153)
(3401)
(3401)

(3203)
(3451)
(3451

(3253)
(3501)
(3501)

(3303)
(3551)
(3551)

(3353)
(3601)
(3601)

(3403)
(3651)
(3651)

(3453)
(3701)
(3701)

(3503)
{3751)
(3751)

(3553)
(3801)
(3801

(3603)
(3851)
(3851

(3653)
(3201)
(3901)

(3703)
(3951)
(3951

(3753)
(4001)
(4001)

Figure 14

TATTTATATCATGTATCTCT

3401 3450

AATTAATCTTAAGATCTGGT
3451 3500

TACGGTAACTAAAAAAGCCTGTCTGCCAAATCCAGTGGAAACAAGTGCAT
3501 3550

AGATGTGAATTGGTTTTTAGGGGCCCCACTTCCCAATTCATTAGGTATGA
3551 3600

CTGTGGAAATACAGACAAGGATCTTAGTTGATATTTTGGGCTTGGGGCAG
3601 3650

TGAGGGCTTAGGACACCCCAAGTGGTTTGGGARAGGAGGAGGGGAGTGGT
3651 3700

GGGTTTATAGGGGGAGGAGGAGGCAGGTGGTCTAAGTGCTGACTGGCTAC

3701 3750

GTAGTTCGGGCAAATCCTCCAAAAGGGAAAGGGAGGATTTGCTTAGAAGG
3751 3800

ATGGCGCTCCCAGTGACTACTTTTTGACTTCTGTTTGTCTTACGCTTCTC
3801 3850

TCAGGGAAAAACATGCAGTCCTCTAGTGTTTCATGTACATTCTGTGGGGG
3851 3900

GTGAACACCTTGGTITCTGGTTAAACAGCTGTACTTTTGATAGCTGTGCCA
3901 3950

GGAAGGGTTAGGACCAACTACAAATTAATGTTGGTTGTCAAATGTAGTGT
3951

iz0

100

% {Mcl-1/GAPDH) of untreated

Natural uptake in 15PC3
Level of Mcl-1 mRNAs
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Figure 15
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Figure 16

PCT/EP2008/066920

% | Micl-1/ACTB) of saline

Levels of Micl-1 mRNA in mouse liver

SEQID NO: 90 SEQID ND: 91

Saline

Treatment{10mg/kg 3qW, 7 dases in total)

SEQID NO: 92
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Figure 18.
Natural uptake in Namalwa, 96h after incubation
Levels of Mcl-1 mRNAs
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Figure 19.

Caspase 3/7 activity in Namalwa cells after incubation
with oligonucleotides
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Figure 22.
Caspase 3/7 activity in K562 cells after incubation with
oligonucleotides
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Figure 23.
K562 cell viability after incubation with oligonucleotides
measured via MTS assay
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Figure 24.
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Figure 26.

Namalwa Dexamethasone
MTS assay
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HepG2 Cisplatin
Caspase 3/7 activity
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Figure 28.
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