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Description

FIELD OF THE INVENTION

[0001] The present invention relates to very short oligonucleotides which target and inhibit microRNAs in vivo, and 
their use in medicaments and pharmaceutical compositions.

BACKGROUND OF THE INVENTION

[0002] MicroRNAs (miRNAs) are an abundant class of short endogenous RNAs that act as post-transcriptional regu
lators of gene expression by base-pairing with their target mRNAs. They are processed from longer (ca 70-80 nt) hairpin
like precursors termed pre-miRNAs by theRNAse III enzyme Dicer. MicroRNAs assemble in ribonucleoprotein complexes 
termed miRNPs and recognize their target sites by antisense complementarity thereby mediating down-regulation of 
their target genes. Near-perfect or perfect complementarity between the miRNA and its target site results in target mRNA 
cleavage, whereas limited complementarity between the microRNA and the target site results in translational inhibition 
of the target gene.
[0003] A summary of the role of microRNAs in human diseases, and the inhibition of microRNAs using single stranded 
oligonucleotides is provided by W02007/112754 and W02007/112753, W02008046911, provides microRNAsequences 
which are associated with cancer. Numerous microRNAs have been associated with disease phenotypes and it is 
therefore desirable to provide substances capable of modulating the availability of microRNAs in vivo. W02007/112754 
and W02007/112753 disclose short single stranded oligonucleotides which are considered to form a strong duplex with 
their target miRNA. SEQ ID NOs 1-45 are examples of anti microRNA oligonucleotides as disclosed in W02007/112754 
and W02007/112753.

SUMMARY OF THE INVENTION

[0004] The present invention is based upon the discovery that the use of very short oligonucleotides which target 
microRNAs and which have a high proportion of nucleotide analogue nucleotides, such as LNA nucleotides, are highly 
effective in alleviating the repression of RNAs, such as an mRNA, by the targeted microRNAs in vivo.
[0005] The present invention provides for an oligomer of 7-12 nucleobases in length, for use in reducing the effective 
amount of a microRNA target in a cell; wherein all of the nucleobase units of the contiguous nucleobase sequence are 
LNA nucleobase units, wherein the contiguous nucleobase sequence is complementary to the corresponding sequence 
of at least two miRNA sequences, and wherein at least 75% of the internucleoside linkages present between the nucle
obase units of the contiguous nucleobase sequence are phosphorothioate internucleoside linkages.
[0006] The present invention provides for an oligomer of 7-12 nucleobases in length, for use in reducing the effective 
amount of a microRNA target in a cell; wherein all of the nucleobase units of the contiguous nucleobase sequence are 
LNA nucleobase units, wherein the contiguous nucleobase sequence is complementary to the corresponding sequence 
of at least two miRNA sequences, and wherein at least 75% of the internucleoside linkages present between the nucle
obase units of the contiguous nucleobase sequence are phosphorothioate internucleoside linkages, for use as a med
icament.
[0007] The oligomer of the invention may in some embodiments be between 7-10 nucleotides in length which comprises 
a contiguous nucleotide sequence of a total of between 7-10 nucleotides, such as 7, 8, 9, or 10, nucleotide units, wherein 
the nucleotide sequence is complementary to a corresponding nucleotide sequence found in mammalian or viral micro
RNA.
[0008] The present invention provides olgiomers according to the invention as a medicament.
[0009] The present invention provides pharmaceutical compositions comprising the oligomer of the invention and a 
pharmaceutically acceptable diluent, carrier, salt or adjuvant.
[0010] The invention provides for a conjugate comprising an oligomer according to the invention, conjugated to at 
least one non-nucleotide or polynucleotide entity, such as a sterol, such as cholesterol.
[0011] The invention provides for the use of an oligomer or a conjugate according to the invention, for the manufacture 
of a medicament for the treatment of a disease or medical disorder associated with the presence or over-expression of 
a microRNA, such as one or more of the microRNAs referred to herein.
[0012] The invention provides for the treatment of a disease or medical disorder associated with the presence or 
overexpression of the microRNA, comprising the step of administering a composition (such as the pharmaceutical 
composition) comprising an oligomer or conjugate according to the invention to a patient suffering from or likely to suffer 
from said disease or medical disorder.
[0013] The invention provides for an in vitro method for reducing the effective amount of a microRNA target in a cell, 
comprising administering the oligomer of the invention, or a composition (such as a pharmaceutical composition) com
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prising the oligomer or conjugate according to the invention to the cell.
[0014] The invention provides for an in vitro method for reducing the effective amount of a microRNA target in a cell, 
comprising administering the oligomer or conjugate or pharmaceutical composition according to the invention to the cell. 
[0015] The invention provides for an in vitro method for de-repression of a target mRNA (or one ore more RNAs) in a 
cell, comprising administering an oligomer or conjugate according to the invention, or a composition comprising said 
oligomer or conjugate, to said cell.
[0016] The invention provides for the use of an oligomer or a conjugate according to the invention, for inhibiting the 
mircoRNA in a cell which comprises said microRNA, such as a human cell. The use may be in vivo or in vitro.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Figure 1. Schematic presentation of the miR-21, miR-155 and miR-122 8-mer LNA-antimiRs, indicating the targeting 
positions with the fully LNA-modified and phosphorothiolated LNA-antimiR. Preferred hybridisation positions for 
7mer, 8mer, 9mer and 10mer LNA oligonucleotides on the mature microRNA are also indicated.
Figure 2. Assessment of miR-21 antagonism by SEQ ID #3205 and SEQ ID #3204 LNA-antimiRs in MCF-7 cells 
using a luciferase sensor assay. MCF-7 cells were co-transfected with luciferase sensor plasmids containing a 
perfect match target site for miR-21 or a mismatch target site (.mm2) and LNA-antimiRs at different concentrations. 
After 24 hours, cells were harvested and luciferase activity measured. Shown are the mean of renilla/firefly ratios 
for three separate experiments (bars = s.e.m), were all have been normalized against 0 nM psiCHECK2 (=control). 
Figure 3. Assessment of miR-21 antagonism by SEQ ID #3205 and SEQ ID #3204 LNA-antimiRs in HeLa cells 
using a luciferase sensor assay. HeLa cells were co-transfected with luciferase sensor plasmids containing a perfect 
match target site for miR-21 (mir-21) or a mismatch target site (mm2) and LNA-antimiRs at different concentrations. 
After 24 hours, cells were harvested and luciferase activity measured. Shown are the mean of renilla/firefly ratios 
for three separate experiments (bars = s.e.m), were all have been normalized against 0 nM psiCHECK2 (=control). 
Figure 4. Assessment of miR-155 antagonism by SEQ ID #3206 and SEQ ID #3207 LNA-antimiRs in LPS-treated 
mouse RAW cells using a luciferase sensor assay. RAW cells were co-transfected with miR-155 and the different 
LNA-antimiRs at different concentrations. After 24 hours, cells were harvested and luciferase activity measured. 
Shown are the mean of renilla/firefly, were all have been normalized against 0 nM psiCHECK2.
Figure 5. Assessment of miR-122 antagonism by SEQ ID #3208 and SEQ ID #4 LNA-antimiRs in HuH-7 cells using 
a luciferase sensor assay. HuH-7 cells were co-transfected with a miR-122 luciferase sensor containing a perfect 
match miR-122 target site and the different LNA-antimiRs at different concentrations. After 24 hours, cells were 
harvested and luciferase activity measured. Shown are the mean of renilla/firefly ratios for three separate experiments 
(bars = s.e.m), where all have been normalized against 0 nM psiCHECK2 (=control).
Figure 6. Schematic presentation of the miR-21 luciferase reporter constructs.
Figure 7. Assessment of miR-21 antagonism by an 8-mer LNA-antimiR (SEQ ID #3205) versus a 15-mer LNA- 
antimiR (SEQ ID #3204) in PC3 cells using a luciferase reporter assay. PC3 cells were co-transfected with luciferase 
reporter plasmids containing a perfect match target site for miR-21 or a mismatch target site and LNA-antimiRs at 
different concentrations. After 24 hours, cells were harvested and luciferase activity measured. Shown are the mean 
values (bars=s.e.m) of three independent experiments where the renilla/firefly ratios have been normalized against 
0 nM empty vector without target site (=control). Shown is also a schematic presentation of the miR-21 sequence 
and the design and position of the LNA-antimiRs. LNA nucleotides are indicated by ovals, and DNA residues are 
indicated by bars.
Figure 8. Specificity assessment of miR-21 antagonism by an 8-mer LNA-antimiR in HeLa cells using a luciferase 
reporter assay. HeLa cells were co-transfected with luciferase reporter plasmids containing a perfect match or a 
mismatched target site for miR-21 and LNA-antimiRs (SEQ ID #3205) or an 8-mer LNA mismatch control oligo (SEQ 
ID #3218) at different concentrations. After 24 hours, cells were harvested and luciferase activity was measured. 
Shown are the mean values (bars=s.e.m) for three independent experiments where the Renilla/firefly ratios have 
been normalized against 0 nM empty vector without target site (=control). Shown is also a schematic presentation 
of the miR-21 sequence and the design and position of the LNA-antimiRs. Mismatches are indicated by filled ovals. 
Figure 9. Assessment of the shortest possible length of a fully LNA-modified LNA-antimiR that mediates effective 
antagonism of miR-21. HeLa cells were co-transfected with luciferase reporter plasmids containing a perfect match 
or a mismatch target site for miR-21 and the LNA-antimiRs at different concentrations (SEQ ID #3209 =6-mer and 
SEQ ID #3210=7-mer). After 24 hours, cells were harvested and luciferase activity measured. Shown are the mean 
values (bars=s.e.m) for three independent experiments where the renilla/firefly ratios have been normalized against 
0 nM empty vector without target site (=control). Shown is also a schematic presentation of the miR-21 sequence 
and the design and position of the LNA-antimiRs.
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Figure 10. Length assessment of fully LNA-substituted LNA-antimiRs antagonizing miR-21. HeLa cells were co
transfected with luciferase reporter plasmids containing a perfect match or a mismatch target site for miR-21 and 
LNA-antimiRs at different concentrations (SEQ ID #3211 =9-mer, SEQ ID #3212=10-mer, SEQ ID #3213=12-mer 
and SEQ ID #3214=14-mer). After 24 hours, cells were harvested and luciferase activity measured. Shown are the 
mean values (bars=s.e.m) for three independent experiments where the renilla/firefly ratios have been normalized 
against 0 nM empty vector without target site (=control). Shown is also a schematic presentation of the miR-21 
sequence and the design and position of the LNA-antimiRs.
Figure 11. Determination of the most optimal position for an 8-mer LNA-antimiR within the miR target recognition 
sequence. HeLa cells were co-transfected with luciferase reporter plasmids containing a perfect match ora mismatch 
target site for miR-21 and the LNA-antimiRs at different concentrations. After 24 hours, cells were harvested and 
luciferase activity measured. Shown are the mean values (bars=s.e.m) for three independent experiments where 
the renilla/firefly ratios have been normalized against 0 nM empty vector without target site (=control). Shown is 
also a schematic presentation of the miR-21 sequence and the design and position of the LNA-antimiRs.
Figure 12. Validation of interaction of the Pdcd4-3’-UTR and miR-21 by the 8-mer SEQ ID #3205 LNA-antimiR. 
HeLa cells were co-transfected with a luciferase reporter plasmid containing part of the 3’UTR of Pdcd4 gene and 
LNA-antimiRs at different concentrations (SEQ ID #3205 = 8 mer, perfect match; SEQ ID #3218 = 8 mer, mismatch; 
SEQ ID #3204 = 15 mer, LNA/DNA mix; SEQ ID #3220 = 15 mer, gapmer). After 24 hours, cells were harvested 
and luciferase activity measured. Shown are renilla/firefly ratios that have been normalized against 0 nM. Shown is 
also a schematic presentation of the miR-21 sequence and the design and position of the LNA-antimiRs.
Figure 13. Comparison of an 8-mer LNA-antimiR (SEQ ID #3207) with a 15-mer LNA-antimiR (SEQ ID #3206) in 
antagonizing miR-155 in mouse RAW cells. Mouse RAW cells were co-transfected with luciferase reporter plasmids 
containing a perfect match for miR-155 and the different LNA-antimiRs at different concentrations. After 24 hours, 
cells were harvested and luciferase activity measured. Shown are the mean values (bars=s.e.m) of three independent 
experiments where the renilla/firefly ratios have been normalized against 0 nM empty vector without miR-155 target 
site (=control). Shown is also a schematic presentation of the miR-155 sequence and the design and position of the 
LNA-antimiRs.
Figure 14. Assessment of c/EBPQAssessment of c/EBPer LNA-antimiR (SEQ ID#3207) with a 15-mer LNA-antimiR 
(SEQ ID #3206) in antagonizing miR-155 in mouse RAW cells. Mouse RAW cells were co-transfected with luciferase 
reporter plasmids containing a perfect match for miR-155 and the diffter 20 hours, cells were harvested and western 
blot analysis of protein extracts from RAW cells was performed. The different isoforms of c/EBPß are indicated, and 
the ratios calculated on c/EBPß LIP and beta-tubulin are shown below.
Figure 15. Antagonism of miR-106b by a fully LNA-modified 8-mer (SEQ ID #3221) LNA-antimiR or by a 15-mer 
mixmer (SEQ ID #3228) antimiR. HeLa cells were co-transfected with luciferase reporter plasmids containing a 
perfect match for miR-106b and the different LNA-antimiRs at different concentrations. After 24 hours, cells were 
harvested and luciferase activity measured. Shown are the mean values of four replicates where the renilla/firefly 
ratios have been normalized against 0 nM empty vector without miRNA target site (=control). Shown is also a 
schematic presentation of the miR-106b sequence and the design and position of the LNA-antimiRs.
Figure 16. Antagonism of miR-19b by a fully LNA-modified 8-mer (SEQ ID #3222) LNA-antimiR and a 15-mer (SEQ 
ID #3229) mixmer antimiR. HeLa cells were co-transfected with luciferase reporter plasmids containing a perfect 
match for miR-19a and the two LNA-antimiRs at different concentrations. After 24 hours, cells were harvested and 
luciferase activity measured. Shown are the mean values of four replicate experiments, where the renilla/firefly ratios 
have been normalized against 0 nM empty vector without a miR-19a target site (=control). Shown is also a schematic 
presentation of the miR-19a sequence and the design and position of the LNA-antimiRs.
Figure 17. Schematic presentation showing the mature human miR-221 and miR-222 sequences. Shown in the 
square is the seed sequence (7-mer) that is conserved in both miRNA sequences.
Figure 18. Targeting of a microRNA family using short, fully LNA-substituted LNA-antimiR. PC3 cells were co
transfected with luciferase reporter plasmids for miR-221 and miR-222 separately or together and with the different 
LNA-antimiRs at varying concentrations. When co-transfecting with the LNA-antimiRs (15-mers) SEQ ID #3223 
(against miR-221) and SEQ ID #3224 (against miR-222), the total concentration was 2 nM (1 nM each), while 
transfecting the cells with SEQ ID #3225 (7-mer) the concentrations were 0, 1,5, 10 or 25 nM. After 24 hours, cells 
were harvested and luciferase activity measured. Shown are the mean values (bars=s.e.m) of three independent 
experiments where the renilla/firefly ratios have been normalized against 0 nM empty vector without a miRNA target 
site (=control). Shown is also a schematic presentation of the miR-221/222 sequence and the design and position 
of the LNA-antimiRs.
Figure 19. Assessment of p27 protein levels as a functional readout for antagonism of the miR-221/222 family by 
the 7-mer SEQ ID #3225 LNA-antimiR. PC3 cells were transfected with the 7-mer LNA-antimiR SEQ ID #3225 
targeting both miR-221 and miR-222 at varying concentrations. After 24 hours, cells were harvested and protein 
levels were measured on a western blot. Shown are the ratios of p27/tubulin.
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Figure 20. Assessment of miR-21 antagonism by an 8-mer LNA-antimiR (SEQ ID #3205) versus a 15-mer LNA- 
antimiR (SEQ ID #3204) and an 8-mer with 2 mismatches (SEQ ID #3218) in HepG2 cells using a luciferase reporter 
assay.
HepG2 cells were co-transfected with luciferase reporter plasmid containing a perfect match target site for miR-21 
and LNA-antimiRs at different concentrations. After 24 hours, cells were harvested and luciferase activity measured. 
Shown are the mean values (bars=s.e.m) of three independent experiments where the renilla/firefly ratios have 
been normalized against 0 nM empty vector without target site (=control). Shown is also a schematic presentation 
of the miR-21 sequence and the design and position of the LNA-antimiRs.
Figure 21. Validation of interaction of the Pdcd4 3’UTR and miR-21 by the 8-mer SEQ ID #3205 LNA-antimiR versus 
the 15-mer (SEQ ID #3204) and an 8-mer with two mismatches (SEQ ID #3218).
Huh-7 cells were co-transfected with a luciferase reporter plasmid containing part of the 3’UTR of Pdcd4 gene, pre- 
miR-21 (10 nM) and LNA-antimiRs at different concentrations. After 24 hours, cells were harvested and luciferase 
activity measured. Shown are the mean values (bars=s.e.m) of three independent experiments where the renil
la/firefly ratios have been normalized against 0 nM empty vector without target site (=control). Shown is also a 
schematic presentation of the miR-21 sequence and the design and position of the LNA-antimiRs.
Figure 22. Antagonism of miR-21 by SEQ ID #3205 leads to increased levels of Pdcd4 protein levels.
HeLa cells were transfected with 5 nM LNA-antimiR SEQ ID #3205 (perfect match), or SEQ ID #3219 LNA scram bled 
(8mer) or SEQ ID #3218 (8-mer mismatch). Cells were harvested after 24 hours and subjected to Western blot with 
Pdcd4 antibody.
Figure 23. ALT and AST levels in mice treated with SEQ ID #3205 (perfect match) or SEQ ID #3218 (mismatch 
control). Mice were sacrificed after 14 days and after receiving 25 mg/kg every other day.
Figure 24. Assessment of PU.1 protein levels as a functional readout for miR-155 antagonism by short LNA-antimiR 
(SEQ ID #3207).
THP-1 cells were co-transfected with pre- miR-155 (5 nmol) and different LNA oligonucleotides (5 nM) and 100 
ng/ml LPS was added. After 24 hours, cells were harvested and western blot analysis of protein extracts from the 
THP-1 cells was performed. PU.1 and tubulin are indicated.
Figure 25. Assessment of p27 protein levels as a functional readout for antagonism of the miR-221/222 family by 
the 7-mer SEQ ID #3225 LNA-antimiR.
PC3 cells were transfected with the 7-mer LNA-antimiR SEQ ID #3225 targeting both miR-221 and miR-222 and a 
LNA scrambled control at 5 and 25 nM. After 24 hours, cells were harvested and protein levels were measured on 
a western blot. Shown are the ratios of p27/tubulin.
Figure 26. Knock-down of miR-221/222 by the 7-mer SEQ ID #3225 (perfect match) LNA-antimiR reduces colony 
formation in soft agar in PC3 cells.
PC3 cells were transfected with 25 nM of the 7-mer LNA-antimiR SEQ ID #3225 targeting both miR-221 and miR- 
222 ora 7-mer scrambled control ((SEQ ID #3231). After 24 hours, cells were harvested and seeded on soft agar. 
After 12 days, colonies were counted. One experiment has been done in triplicate.
Figure 27. Overview of the human let-7 family, and oftested antagonists.
(upper) The sequences represent the mature miRNAfor each member and the box depicts nucleotides 2-16, the 
positions typically antagonized by LNA-antimiRs. Columns to the right show the number of nucleotide differences 
compared to let-7a, within the seed (S: position 2-8), extended seed (ES; position 2-9), and the remaining sequence 
typically targeted by LNA-antimiRs (NE; position 9-16), respectively. Nucleotides with inverted colors are altered 
compared to let-7a. (lower) Summary of tested antagonists against the let-7 family, including information on design, 
length and perfectly complementary targets. All compounds are fully phoshorothiolated.
Figure 28. Assessment of let-7 antagonism by six different LNA-antimiRs in Huh-7 cells using a luciferase sensor 
assay.
Huh-7 cells were co-transfected with luciferase sensor plasmids containing a partial HMGA2 3’UTR (with four let-7 
binding sites), with or without let-7a precursor (grey and black bars, respectively), and with 6 different LNA-antimiRs 
at increasing concentrations. After 24 hours, cells were harvested and luciferase activity measured. Shown are the 
mean of renilla/firefly ratios for duplicate measurements and standard deviations for each assay. Within each LNA- 
antimiR group all ratios have been normalized to the average of wells containing no let-7a precursor (black bars). 
Figure 29. Luciferase results from Huh-7 cells transfected with the HMGA2 3’UTR sensor plasmid, LNA-antimiRs 
SEQ ID #3226 (left) and SEQ ID #3227 (right), and pre-miRs for let-7a (A), let-7d (B), let-7e (C), and let-7i (D). Grey 
bars indicate the target de-repression after pre-mis inclusion, whereas black control bars represent the equivalent 
level without pre-miR addition. Each ratio is based on quadruplicate measurements and have been normalized 
against the average of wells containing no precursor (black bars) within each treatment group.
Figure 30. Luciferase results from HeLa cells transfected with the HMGA2 3’UTR sensor plasmid or control vector, 
and the LNA-antimiR SEQ ID #3227 at various concentrations. Each ratio is based on quadruplicate measurements 
normalized against untreated (0 nM) empty control vector (psi-CHECK-2; grey bars).
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Figure 31. Assessment of miR-21 antagonism by 8mer (#3205) in HCT116 cells using a luciferase sensor assay. 
HCT116 cells were co-transfected with luciferase sensor plasmids containing a perfect match target site for miR- 
21 (grey bars) and LNA-antimiR and control oigonucleotides at different concentrations. After 24 hours, cells were 
harvested and luciferase activity measured. Shown is one typical example of two where the renilla/firefly ratios have 
been normalized against 0 nM empty vector (=black bars).
Figure 32. Silencing of miR-21 by the 8-mer #3205 LNA-antimiR reduces colony formation in soft agar in PC3 cells. 
PC3 cells were transfected with 25 nM of the 8-mer LNA-antimiR #3205 targeting miR-21. After 24 hours, cells were 
harvested and seeded on soft agar. After 12 days, colonies were counted. Shown is the mean of three separate 
experiments, each performed in triplicate, and normalised against 0 nM control (i.e. transfection but with no LNA). 
p=0.01898 for #3205.
Figure 33. Knock-down of miR-21 by the 8-mer #3205 LNA-antimiR reduces colony formation in soft agar in HepG2 
cells. HepG2 cells were transfected with 25 nM of the 8-mer LNA-antimiR #3205 targeting miR-21. After 24 hours, 
cells were harvested and seeded on soft agar. After 17 days, colonies were counted. Shown is the mean of three 
replicates from one experiment (bars=SEM).
Figure 34. Wound closure in the invasive human prostate cell line PC3 after treatment with #3205. (A) PC3 cells 
were transfected at day 3 with LNA-antimiR and control oligonucleotides at 25 nM, #3205 (8mer, perfect match) 
and #3219 (8mer, mismatch) and the following day a scratch was made. Pictures were taken after 24 hours in order 
to monitor the migration. (B) The area in each timepoint has been measured with the software program Image J 
and normalized against respective 0 h time-point.
Figure 35. Length assessment of fully LNA-substituted LNA-antimiRs antagonizing miR-155.
RAW cells were co-transfected with luciferase reporter plasmids containing a perfect match target site for miR-155 
and with LNA-antimiR oligonucleotides at different concentrations. After 24 hours, cells were harvested and luciferase 
activity measured. Shown are the mean values (bars=s.e.m) for three independent experiments where the renil
la/firefly ratios have been normalized against 0 nM empty vector without target site (=mock). Shown is also a 
schematic presentation of the miR sequence and the design and position of the LNA-antimiRs.
Figure 36. Binding of 5’-FAM labeled LNA-antimiR-21 (#3205) to mouse plasma protein.
(A)% unbound LNA-antimiR-21 compound as a function of oligonucleotide concentration in mouse plasma. (B) 
Concentration of unbound LNA-antimiR-21 compound #3205 as a function of #3205 concentration in mouse plasma. 
Figure 37. Quantification Ras protein levels by Western blot analysis.

A. Gel image showing Ras and Tubulin (internal standard) protein in treated (anti-let-7; 8-mer) vs. untreated 
(saline) lung and kidney samples. B. Quantifications of Ras protein levels in the lung and kidney, respectively, 
of LNA-antimiR-treated mice (black bars), normalized against equivalent saline controls (grey bars), using tubulin 
as equal-loading control.
B. Silencing of miR-21 by #3205 leads to increased levels of Pdcd4 protein levels in vivo.
C. Mice were injected with saline or 25 mg/kg LNA-antimiR (#3205) over 14 days every other day, with a total 
of 5 doses. Mice were sacrificed and protein was isolated from kidney and subjected to Western blot analysis 
with Pdcd4 antibody. A. Gel image showing Pdcd4 and Gapdh (internal standard) protein in treated (antimiR- 
21; 8-mer) vs. untreated (saline) kidney samples (M1, mouse 1; M2, mouse 2). B. Quantification of Pdcd4 protein 
levels in kidneys of LNA-antimiR-treated mice (dark grey bars), normalized against the average of equivalent 
saline controls (light grey bars), using Gapdh as loading control.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Short oligonucleotides which incorporate LNA are known from the in vitro reagents area, (see for example 
W02005/098029 and WO 2006/069584). However the molecules desig nedfor diagnostic or reagent use are very different 
in design than those for in vivo or pharmaceutical use. For example, the terminal nucleotides of the reagent oligos are 
typically not LNA, but DNA, and the internucleoside linkages are typically other than phosphorothioate, the preferred 
linkage for use in the oligonucleotides of the present invention. The invention therefore provides for a novel class of 
oligonucleotides (referred to herein as oligomers) perse.
[0019] The following embodiments refer to certain embodiments of the oligomer of the invention, which may be used 
in a pharmaceutical composition. Aspects which refer to the oligomer may also refer to the contiguous nucleotide se
quence, and vice versa.

The Oligomer

[0020] The oligomer of the invention is a single stranded oligonucleotide wherein LNA, form the entire contiguous 
nucleotide sequence of the oligonucleotide. The nucleotide sequence of the oligomer consists of a contiguous nucleotide
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sequence.
[0021] The term "oligonucleotide" (or simply "oligo"), which is used interchangeably with the term "oligomer" refers, 
in the context of the present invention, to a molecule formed by covalent linkage of two or more nucleotides. When used 
in the context of the oligonucleotide of the invention (also referred to the single stranded oligonucleotide), the term 
"oligonucleotide" may have, in one embodiment, for example have between 7-10 nucleotides, such as in individual 
embodiments, 7, 8, 9, or 10.
[0022] The term ’nucleotide’ refers to nucleotides, such as DNA and RNA, and nucleotide analogues. 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 may be used inter
changeably herein.
[0023] In some embodiments, the contiguous nucleotide sequence consists of 7 nucleotide LNA units. In some em
bodiments, the contiguous nucleotide sequence consists of 8 nucleotide LNA units. In some embodiments, the contiguous 
nucleotide sequence consists of 9 nucleotide LNA units.
[0024] As described below, the contiguous nucleotide sequence consist only of LNA units (including linkage groups, 
such as phosphorothioate linkages),
[0025] The oligomer may consist of the contiguous nucleotide sequence.
[0026] In a specially preferred embodiment, all the nucleotide analogues are LNA. In a further All the nucleotides of 
the oligomer are LNA. In a further preferred embodiment, all nucleotides of the oligomer are LNA and all internucleoside 
linkage groups are phosphothioate.
[0027] Herein, the term "nitrogenous base" is intended to cover purines and pyrimidines, such as the DNA nucleobases 
A, C, T and G, the RNA nucleobases A, C, U and G, as well as non-DNA/RNA nucleobases, such as 5-methylcytosine 
(MeC), isocytosine, pseudoisocytosine, 5-bromouracil, 5-propynyluracil, 5-propyny-6-fluoroluracil, 5-methylthiazoleuracil, 
6-aminopurine, 2-aminopurine, inosine, 2,6-diaminopurine, 7-propyne-7-deazaadenine, 7-propyne-7-deazaguanine and 
2-chloro-6-aminopurine, in particular MeC. It will be understood that the actual selection of the non-DNA/RNA nucleobase 
will depend on the corresponding (or matching) nucleotide present in the microRNA strand which the oligonucleotide is 
intended to target. For example, in case the corresponding nucleotide is G it will normally be necessary to select a non- 
DNA/RNA nucleobase which is capable of establishing hydrogen bonds to G. In this specific case, where the corre
sponding nucleotide is G, a typical example of a preferred non-DNA/RNA nucleobase is MeC.
[0028] It should be recognised that the term in One embodiment’ should not necessarily be limited to refer to one 
specific embodiment, but may refer to a feature which may be present in ’some embodiments’, or even as a generic 
feature of the invention. Likewise, the use of the term ’some emboidments’ may be used to describe a feature of one 
specific embodiment, or a collection of embodiments, or even as a generic feature of the invention.
[0029] 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 microRNA nucleic acid 
target (such as a microRNA target selected from SEQ ID 40- SEQ ID 976, and/or ii) the sequence of nucleotides provided 
herein such as the group consisting of SEQ ID NO 977- 1913, or SEQ ID NO 1914-2850, or SEQ ID NO 2851 - 3787. 
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 identical to that sequence over the length of the first sequence 
(such as the contiguous nucleotide sequence).
[0030] When referring to the length of a nucleotide molecule as referred to herein, the length corresponds to the 
number of monomer units, i.e. nucleotides, irrespective as to whether those monomer units are nucleotides or nucleotide 
analogues. With respect to nucleotides or nucleobases, the terms monomer and unit are used interchangeably herein. 
[0031] It should be understood that when the term "about" is used in the context of specific values or ranges of values, 
the disclosure should be read as to include the specific value or range referred to.
[0032] As used herein, "hybridisation" means hydrogen bonding, which may be Watson-Crick, Hoogsteen, reversed 
Hoogsteen hydrogen bonding, etc., between complementary nucleoside or nucleotide bases. The four nucleobases 
commonly found in DNA are G, A, T and C of which G pairs with C, and A pairs with T. In RNA T is replaced with uracil 
(U), which then pairs with A. The chemical groups in the nucleobases that participate in standard duplex formation 
constitute the Watson-Crick face. Hoogsteen showed a couple of years later that the purine nucleobases (G and A) in 
addition to their Watson-Crick face have a Hoogsteen face that can be recognised from the outside of a duplex, and 
used to bind pyrimidine oligonucleotides via hydrogen bonding, thereby forming a triple helix structure.
[0033] In the context of the present invention "complementary" refers to the capacity for precise pairing between two 
nucleotides sequences with one another. For example, if a nucleotide at a certain position of an oligonucleotide is capable 
of hydrogen bonding with a nucleotide at the corresponding position of a DNA or RNA molecule, then the oligonucleotide 
and the DNA or RNA are considered to be complementary to each other at that position. The DNA or RNA strand are 
considered complementary to each other when a sufficient number of nucleotides in the oligonucleotide can form hydrogen 
bonds with corresponding nucleotides in the target DNA or RNA to enable the formation of a stable complex. To be 
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stable in vitro or in vivo the sequence of an oligonucleotide need not be 100% complementary to its target microRNA. 
The terms "complementary" and "specifically hybridisable" thus imply that the oligonucleotide binds sufficiently strong 
and specific to the target molecule to provide the desired interference with the normal function of the target whilst leaving 
the function of non-target RNAs unaffected. However, in one preferred embodiment the term complementary shall mean 
100% complementary or fully complementary.
[0034] In a preferred example the oligonucleotide of the invention is 100% complementary to a miRNA sequence, 
such as a human microRNA sequence, or one of the microRNA sequences refered to herein.
[0035] In a preferred example, the oligonucleotide of the invention comprises a contiguous sequence, which is 100% 
complementary to the seed region of the human microRNA sequence.
[0036] Preferably, the term "microRNA" or "miRNA", in the context of the present invention, means an RNA oligonu
cleotide consisting of between 18 to 25 nucleotides in length. In functional terms miRNAs are typically regulatory en
dogenous RNA molecules.
[0037] The terms "target microRNA" or "target miRNA" refer to a microRNA with a biological role in human disease, 
e.g. an upregulated, oncogenic miRNA or a tumor suppressor miRNA in cancer, thereby being a target for therapeutic 
intervention of the disease in question.
[0038] The terms "target gene" or "target mRNA" refer to regulatory mRNA targets of microRNAs, in which said "target 
gene" or "target mRNA" is regulated post-transcriptionally by the microRNA based on near-perfect or perfect comple
mentarity between the miRNA and its target site resulting in target mRNA cleavage; or limited complementarity, often 
conferred to complementarity between the so-called seed sequence (nucleotides 2-7 of the miRNA) and the target site 
resulting in translational inhibition of the target mRNA.
[0039] In the context of the present invention the oligonucleotide is single stranded, this refers to the situation where 
the oligonucleotide is in the absence of a complementary oligonucleotide - i.e. it is not a double stranded oligonucleotide 
complex, such as an siRNA. In one embodiment, the composition according ot the invention does not comprise a further 
oligonucleotide which has a region of complementarity with the oligomer of 5 or more, such as 6, 7, 8, 9, or 10 consecutive 
nucleotides, such as eight or more.

Length

[0040] Surprisingly we have found that such short ’antimiRs’ provide an improved specific inhibition of microRNAs in 
vivo, whilst retaining remarkable specificity for the microRNA target. A further benefit has been found to be the ability to 
inhibit several microRNAs simultaneously due to the conservation of homologous short sequences between microRNA 
species - such as the seed regions as described herein. According to the present invention, it has been found that it is 
particularly advantageous to have short oligonucleotides of 7, 8,9, 10 nucleotides, such as 7, 8 or 9 nucleotides.

Sequences

[0041] The contiguous nucleotide sequence is complementary (such as 100% complementary - i.e. perfectly comple
mentary) to a corresponding region of a mammalian, human or viral microRNA (miRNA) sequence, preferably a human 
or viral miRNA sequence.
[0042] The microRNA sequence may suitably be a mature microRNA. In some embodiments the microRNA may be 
a microRNA precursor.
[0043] The human microRNA sequence may be selected from SEQ ID No 1 - 558 as disclosed in W02008/046911. 
As described in W02008/046911, these microRNAs are associated with cancer.
[0044] The viral microRNA sequence may, in some embodiments, be selected from the group consisting of Herpes 
simplex virus 1, Kaposi sarcoma-associated herpesvirus, Epstein Barr virus and Human cytomegalovirus.
[0045] In one embodiment, the contiguous nucleotide sequence is complementary (such as 100% complementary) 
to a corresponding region of a miRNA sequence selected from the group of miRNAs listed in table 1. Table 1 provides 
7mer, 8mer and 9mer oligomers which target human and viral microRNAs published in miRBase (Release 12.0 - ht- 
tp://microrna.sanger.ac.uk/sequences/).
[0046] In some embodiments, the oligomers according to the invention may consist of or comprise a contiguous 
nucleotide sequence which is complementary to a corresponding microRNAsequence selected from the group consisting 
of miR-1, miR-10b, miR-17-3p, miR-18, miR-19a, miR-19b, miR-20, miR-21, miR-34a, miR-93, miR-106a, miR-106b, 
miR-122, miR-133, miR-134, miR-138, miR-155, miR-192, miR-194, miR-221, miR-222, miR-375.
[0047] Therefore, in one embodiment, the miRNA (i.e target miRNA) is selected from the group consisting of miR-1, 
miR-10b, miR-17-3p, miR-18, miR-19a, miR-19b, miR-20, miR-21, miR-34a, miR-93, miR-106a, miR-106b, miR-122, 
miR-133, miR-134, miR-138, miR-155, miR-192, miR-194, miR-221, miR-222, and miR-375.
[0048] In one embodiment, the miRNA target is a member of the miR 17-92 cluster, such as miR 17, miR 106a, miR 
106b, miR 18, miR 19a, miR 19b/1, miR 19b/2, miR20/93, miR92/1, miR92/2 and miR25.
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[0049] In some embodiments the contiguous nucleotide sequence is complementary to a corresponding region of a 
microRNA (miRNA) sequence selected from the group consisting of miR-21, miR-155, miR-221, mir-222, and mir-122. 
[0050] In some embodiments said miRNA is selected from the group consisting of miR-1, miR-10miR-29, miR- 
125b,miR-126, miR-133, miR-141, miR-143, miR-200b, miR-206, miR-208, miR-302, miR-372, miR-373, miR-375, and 
miR-520c/e.
[0051] In some embodiments the contiguous nucleotide sequence is complementary to a corresponding region of a 
microRNA (miRNA) sequence present in the miR 17 - 92 cluster, such as a microRNA selected from the group consisting 
of miR-17-5p, miR-20a/b, miR-93, miR-106a/b, miR-18a/b, miR-19a/b, miR-25, miR-92a, , miR-363.
[0052] In one embodiment, the miRNA (/.e target miRNA) is miR-21, such as hsa-miR-21. In one embodiment, the 
miRNA (i.e target miRNA) is miR-122, such as hsa-miR-122. In one embodiment, the miRNA (i.e target miRNA) is miR- 
19b, such as hsa-miR-19b. In one embodiment, the miRNA (i.e target miRNA) is miR-155, such as hsa-miR-155. In one 
embodiment, the miRNA(i.e target miRNA) is miR-375, such as hsa-miR-375. In one embodiment, the miRNA (i.e target 
miRNA) is miR-375, such as hsa-miR-106b.
[0053] Suitably, the contiguous nucleotide sequence may be complementary to a corresponding region of the micro
RNA, such as a hsa-miR selected from the group consisting of 19b, 21, 122, 155 and 375.

The Seed Region and Seedmers

[0054] The inventors havefound that carefully designed shortsingle stranded oligonucleotides comprising or consisting 
of nucleotide analogues, such as high affinity nucleotide analogues such as locked nucleic acid (LNA) units, show 
significant silencing of microRNAs, resulting in reduced microRNA levels. It was found that tight binding of said oligo
nucleotides to the so-called seed sequence, typically nucleotides 2 to 8 or 2 to 7, counting from the 5’ end, of the target 
microRNAs was important. Nucleotide 1 of the target microRNAs is a non-pairing base and is most likely hidden in a 
binding pocket in the Ago 2 protein. Whilst not wishing to be bound to a specific theory, the present inventors consider 
that by selecting the seed region sequences, particularly with oligonucleotides that comprise LNA in the region which is 
complementary to the seed region, the duplex between miRNA and oligonucleotide is particularly effective in targeting 
miRNAs, avoiding off target effects, and possibly providing a furtherfeature which prevents RISC directed miRNAfunction. 
[0055] The inventors havefound that microRNA silencing is even more enhanced when LNA-modified single stranded 
oligonucleotides do not contain a nucleotide at the 3’ end corresponding to this non-paired nucleotide 1. It was further 
found that at least two LNA units in the 3’ end of the oligonucleotides according to the present invention made said 
oligonucleotides highly nuclease resistant.
[0056] In one embodiment, the first or second 3’ nucleotide of the oligomer corresponds to the second 5’ nucleotide 
of the microRNA sequence.
[0057] In one embodiment, nucleotide units 1 to 6 (inclusive) of the oligomer as measured from the 3’ end the region 
of the oligomer are complementary to the microRNA seed region sequence.
[0058] In one embodiment, nucleotide units 1 to 7 (inclusive) of the oligomer as measured from the 3’ end the region 
of the oligomer are complementary to the microRNA seed region sequence.
[0059] In one embodiment, nucleotide units 2 to 7 (inclusive) of the oligomer as measured from the 3’ end the region 
of the oligomer are complementary to the microRNA seed region sequence.
[0060] In one embodiment, the oligomer comprises at least one LNA unit, in a position which is within the region 
complementary to the miRNA seed region. The oligomer may, in one embodiment comprise at between one and 6 or 
between 1 and 7 nucleotide analogue units, such as between 1 and 6 and 1 and 7 LNA units, in a position which is within 
the region complementary to the miRNA seed region.
[0061] In one embodiment, the contiguous nucleotide sequence consists of or comprises a sequence which is com
plementary (such as 100% complementary) to the seed sequence of said microRNA.
[0062] In one embodiment, the contiguous nucleotide sequence consists of or comprises a sequence selected from 
any one of the seedmer sequences listed in table 1.
[0063] In one embodiment, the 3’ nucleotide of the seedmer forms the 3’ most nucleotide of the contiguous nucleotide 
sequence, wherein the contiguous nucleotide sequence may, optionally, comprise one or two further nucleotide 5’ to 
the seedmer sequence.
[0064] In one embodiment, the oligomer does not comprise a nucleotide which corresponds to the first nucleotide 
present in the microRNA sequence counted from the 5’ end.
[0065] In one embodiment, the oligonucleotide according to the invention does not comprise a nucleotide at the 3’ 
end that corresponds to the first 5’ end nucleotide of the target microRNA.

Nucleotide Analogues

[0066] According to the present invention, it has been found that it is particularly advantageous to have short oligo
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nucleotides of 7, 8,9, 10 nucleotides, such as 7, 8 or 9 nucleotides, wherein 100% of the nucleotide units of the oligomer 
are Locked Nucleic Acid (LNA) nucleotide unit.
[0067] In some embodiments, the oligonucleotide of the invention is 7, 8 or 9 nucleotides long, and comprises a 
contiguous nucleotide sequence which is complementary to a seed region of a human or viral microRNA, and wherein 
100% of the nucleotides are are Locked Nucleic Acid (LNA) nucleotide units.
[0068] In such oligomers, at least 75% of the internucleoside linkage groups are phosphorothioate linkages.
[0069] All of the nucleotide units of the contiguous nucleotide sequence are LNA nucleotide units.
[0070] In one embodiment, the contiguous nucleotide sequence comprises or consists of 7, 8, 9 or 10 contiguous, 
LNA nucleotide units.
[0071] In a further preferred embodiment, the oligonucleotide of the invention is 7,8 or 9 nucleotides long, and comprises 
a contiguous nucleotide sequence which is complementary to a seed region of a human or viral microRNA, and wherein 
all of the nucleotides are LNA, and wherein at least 80%, such as 85%, such as 90%, such as 95%, such as 100% of 
the internucleotide bonds are phosphorothioate bonds. It will be recognised that the contiguous nucleotide sequence of 
the oligmer (a seedmer) may extend beyond the seed region.
[0072] In some embodiments, the oligonucleotide of the invention is 7 nucleotides long, which are all LNA.
[0073] High affinity nucleotide analogues are nucleotide analogues which result in oligonucleotides which has a higher 
thermal duplex stability with a complementary RNA nucleotide than the binding affinity of an equivalent DNA nucleotide. 
This may be determined by measuring the Tm.
[0074] In one embodiment, the oligomer has at least 7 LNA units, such as at least 8 LNA units, such as at least 9 LNA 
units, such as 10 LNA.
[0075] In one embodiment wherein at least one of the LNA units, is either cytosine or guanine, such as between 1 - 
10 of the of the LNA units, is either cytosine or guanine, such as 2, 3, 4, 5, 6, 7, 8, or 9 of the of the LNA units, is either 
cytosine or guanine.
[0076] In one embodiment at least two of the LNA units are either cytosine or guanine. In one embodiment at least 
three of the LNA units are either cytosine or guanine. In one embodiment at least four of the LNA units are either cytosine 
or guanine. In one embodiment at least five of the LNA units are either cytosine or guanine. In one embodiment at least 
six of the nucleotide LNA units are either cytosine or guanine. In one embodiment at least seven of the LNA units are 
either cytosine or guanine. In one embodiment at least eight of the LNA units are either cytosine or guanine.
[0077] In a preferred embodiment the LNA units have a higher thermal duplex stability for a complementary RNA 
nucleotide than the binding affinity of an equivalent DNA nucleotide to said complementary RNA nucleotide.
[0078] In one embodiment, the LNA units confer enhanced serum stability to the single stranded oligonucleotide.
[0079] Whilst the specific SEQ IDs in the sequence listing and table 1 refer to oligomers of LNA monomers with 
phosphorothioate (PS) backbone, it will be recognised that the invention also encompasses the use of other linkages, 
as long as 75% of linkages are phosphorothioate. As such, the sequence of nucleotides (bases) shown in the sequence 
listings may be of LNA such as LNA/PS, LNA or may be oligomers containing alternative linkage chemistry, whilst 
retaining the same base sequence (A, T, C or G) as long as 75% of linkages are phosphorothioate.

LNA

[0080] When used in the present context, the terms "LNA unit", "LNA monomer", "LNA residue", "locked nucleic acid 
unit", "locked nucleic acid monomer" or "locked nucleic acid residue", refer to a bicyclic nucleoside analogue. LNA units 
are described in inter alia WO 99/14226, WO 00/56746, WO 00/56748, WO 01/25248, WO 02/28875, WO 03/006475 
and WO 03/095467. The LNA unit may also be defined with respect to its chemical formula. Thus, an "LNA unit", as 
used herein, has the chemical structure shown in Scheme 1 below:

Scheme 1

wherein
X is selected from the group consisting of O, S and NRH, where RH is H or C1_4-alkyl; Y is (-CH2)r, where r is an integer 
of 1-4; and B is a nitrogenous base.
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wherein X and B are as defined above.
[0082] In an interesting embodiment, the LNA units incorporated in the oligonucleotides of the invention are independ
ently selected from the group consisting of thio-LNA units, amino-LNA units and oxy-LNA units.
[0083] Thus, the thio-LNA unit may have the chemical structure shown in Scheme 3 below:

Scheme 3

3A

wherein B is as defined above.
[0084] Preferably, the thio-LNA unit is in its beta-D-form, i.e. having the structure shown in 3A above, likewise, the 
amino-LNA unit may have the chemical structure shown in Scheme 4 below:

Scheme 4

wherein B and RH are as defined above.
[0085] Preferably, the amino-LNA unit is in its beta-D-form, i.e. having the structure shown in 4A above. 
[0086] The oxy-LNA unit may have the chemical structure shown in Scheme 5 below: 
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wherein B is as defined above.
[0087] Preferably, the oxy-LNA unit is in its beta-D-form, i.e. having the structure shown in 5A above. As indicated 
above, B is a nitrogenous base which may be of natural or non-natural origin. Specific examples of nitrogenous bases 
include adenine (A), cytosine (C), 5-methylcytosine (MeC), isocytosine, pseudoisocytosine, guanine (G), thymine (T), 
uracil (U), 5-bromouracil, 5-propynyluracil, 5-propyny-6, 5-methylthiazoleuracil, 6-aminopurine, 2-aminopurine, inosine, 
2,6-diaminopurine, 7-propyne-7-deazaadenine, 7-propyne-7-deazaguanine and 2-chloro-6-aminopurine.
[0088] The term "thio-LNA unit" refers to an LNA unit in which X in Scheme 1 is S. A thio-LNA unit can be in both the 
beta-D form and in the alpha-L form. Generally, the beta-D form of the thio-LNA unit is preferred. The beta-D-form and 
alpha-L-form of a thio-LNA unit are shown in Scheme 3 as compounds 3A and 3B, respectively.
[0089] The term "amino-LNA unit" refers to an LNA unit in which X in Scheme 1 is NH or NRH, where RH is hydrogen 
or C^-alkyl. An amino-LNA unit can be in both the beta-D form and in the alpha-L form. Generally, the beta-D form of 
the amino-LNA unit is preferred. The beta-D-form and alpha-L-form of an amino-LNA unit are shown in Scheme 4 as 
compounds 4A and 4B, respectively.
[0090] The term "oxy-LNA unit" refers to an LNA unit in which X in Scheme 1 is O. An Oxy-LNA unit can be in both 
the beta-D form and in the alpha-L form. Generally, the beta-D form of the oxy-LNA unit is preferred. The beta-D form 
and the alpha-L form of an oxy-LNA unit are shown in Scheme 5 as compounds 5A and 5B, respectively.
[0091] In the present context, the term "C^g-alkyl" is intended to mean a linear or branched saturated hydrocarbon 
chain wherein the longest chains has from one to six carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl and hexyl. A branched hydrocarbon chain is intended to mean 
a C-j-g-alkyl substituted at any carbon with a hydrocarbon chain.
[0092] In the present context, the term "C^-alkyl" is intended to mean a linear or branched saturated hydrocarbon 
chain wherein the longest chains has from one to four carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl and tert-butyl. A branched hydrocarbon chain is intended to mean a C^-alkyl substituted at any 
carbon with a hydrocarbon chain.
[0093] When used herein the term "C^g-alkoxy" is intended to mean C^g-alkyl-oxy, such as methoxy, ethoxy, n- 
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy, isopentoxy, neopentoxy and hexoxy.
[0094] In the present context, the term "C2_g-alkenyl" is intended to mean a linear or branched hydrocarbon group 
having from two to six carbon atoms and containing one or more double bonds. Illustrative examples of C2_g-alkenyl 
groups include allyl, homo-allyl, vinyl, crotyl, butenyl, butadienyl, pentenyl, pentadienyl, hexenyl and hexadienyl. The 
position of the unsaturation (the double bond) may be at any position along the carbon chain.
[0095] In the present context the term "C2_6-alkynyl" is intended to mean linear or branched hydrocarbon groups 
containing from two to six carbon atoms and containing one or more triple bonds. Illustrative examples of C2_6-alkynyl 
groups include acetylene, propynyl, butynyl, pentynyl and hexynyl. The position of unsaturation (the triple bond) may 
be at any position along the carbon chain. More than one bond may be unsaturated such that the "C2_6-alkynyl" is a di
yne or enedi-yne as is known to the person skilled in the art.
[0096] When referring to substituting a DNA unit by its corresponding LNA unit in the context of the present invention, 
the term "corresponding LNA unit" is intended to mean that the DNA unit has been replaced by an LNA unit containing 
the same nitrogenous base as the DNA unit that it has replaced, e.g. the corresponding LNA unit of a DNA unit containing 
the nitrogenous base A also contains the nitrogenous base A. The exception is that when a DNA unit contains the base 
C, the corresponding LNA unit may contain the base C or the base MeC, preferably MeC.
[0097] Herein, the term "non-LNA unit" refers to a nucleoside different from an LNA-unit, i.e. the term "non-LNA unit" 
includes a DNA unit as well as an RNA unit. A preferred non-LNA unit is a DNA unit.
[0098] The terms "unit", "residue" and "monomer" are used interchangeably herein.
[0099] The term "at least one" encompasses an integer larger than or equal to 1, such as 1,2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20 and so forth.
[0100] The terms "a" and "an" as used about a nucleotide, an agent, an LNA unit, etc., is intended to mean one or 
more. In particular, the expression "a component (such as a nucleotide, an agent, an LNA unit, or the like) selected from 
the group consisting of..." is intended to mean that one or more of the cited components may be selected. Thus, 
expressions like "a component selected from the group consisting of A, B and C" is intended to include all combinations 
of A, B and C, i.e. A, B, C, A+B, A+C, B+C and A+B+C.

Internucleoside Linkages

[0101] The term "internucleoside linkage group" is intended to mean a group capable of covalently coupling together 
two nucleotides, such as between DNA units, between DNA units and nucleotide analogues, between two non-LNA 
units, between a non-LNA unit and an LNA unit, and between two LNA units, etc. Examples include phosphate, phos
phodiester groups and phosphorothioate groups.
[0102] In some embodiments, at least one of, the internucleoside linkage in the oligomer is phosphodiester. However 
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for in vivo use, phosphorothioate linkages may be preferred.
[0103] Typical internucleoside linkage groups in oligonucleotides are phosphate groups, but these may be replaced 
by internucleoside linkage groups differing from phosphate. In a further interesting embodiment of the invention, the 
oligonucleotide of the invention is modified in its internucleoside linkage group structure, i.e. the modified oligonucleotide 
comprises an internucleoside linkage group which differs from phosphate. Accordingly, in a preferred embodiment, the 
oligonucleotide according to the present invention comprises at least one internucleoside linkage group which differs 
from phosphate.
[0104] Specific examples of internucleoside linkage groups which differ from phosphate
(-O-P(O)2-O-) include -O-P(O,S)-O-, -O-P(S)2-O-, -S-P(O)2-O-, -S-P(O,S)-O-, -S-P(S)2-O-, -O-P(O)2-S-, -O-P(O,S)-S-, 
-S-P(O)2-S-, -O-PO(RH)-O-, O-PO(OCH3)-O-, -O-PO(NRh)-O-, -O-PO(OCH2CH2S-R)-O-, -O-PO(BH3)-O-, -o- 
PO(NHRh)-O-, -O-P(O)2-NRh-, -NRh-P(O)2-O-, -NRh-CO-O-, -NRh-CO-NRh-, -O-CO-O-, -O-CO-NRH-, -NRh-CO-CH2-, 
-O-CH2-CO-NRh-, - O-CH2-CH2-NRh-, -CO-NRh-CH2-, -ch2-nrh-co-, -o-ch2-ch2-s-, -s-ch2-ch2-o-, -s- 
CH2-CH2-S-, -CH2-SO2-CH2-, -CH2-CO-NRh-, -O-CH2-CH2-NRh-CO-, -CH2-NCH3-O-CH2-, where RH is hydrogen or 
C^-alkyl.
[0105] When the internucleoside linkage group is modified, the internucleoside linkage group is preferably a phospho
rothioate group (-O-P(O,S)-O-). In a preferred embodiment, all internucleoside linkage groups of the oligonucleotides 
according to the present invention are phosphorothioate.
[0106] The internucleoside linkage may be selected form the group consisting of: -O-P(O)2-O-, -O-P(O,S)-O-, -O- 
P(S)2-O-, -S-P(O)2-O-, -S-P(O,S)-O-, -S-P(S)2-O-, -O-P(O)2-S-, -O-P(O,S)-S-, -S-P(O)2-S-, -O-PO(RH)-O-, O- 
PO(OCH3)-O-, -O-PO(NRh)-O-, -O-PO(OCH2CH2S-R)-O-, -O-PO(BH3)-O-, -O-PO(NHRh)-O-, -O-P(O)2-NRh-, 
-NRh-P(O)2-O-, -NRh-CO-O-, -NRh-CO-NRh-, and/or the internucleoside linkage may be selected form the group con
sisting of: -O-CO-O-, -O-CO-NRH-, -NRh-CO-CH2-, -O-CH2-CO-NRh-, -O-CH2-CH2-NRh-, -CO-NRh-CH2-, 
-ch2-nrh-co-, -o-ch2-ch2-s-, -s-ch2-ch2-o-, -s-ch2-ch2-s-, -ch2-so2-ch2-, -CH2-CO-NRh-, -o-
CH2-CH2-NRh-CO-, -CH2-NCH3-O-CH2-, where RH is selected from hydrogen and C^-alkyl. Suitably, in some embod
iments, sulphur(S) containing internucleoside linkages as provided above may be preferred. The internucleoside linkages 
may be independently selected, or all be the same, such as phosphorothioate linkages.
[0107] In one embodiment, 80% or 85% or 90% or 95% or all of the internucleoside linkages present between the 
nucleotide units of the contiguous nucleotide sequence are phosphorothioate internucleoside linkages.

Micromir oligonucleotides targeting more than one microRNA

[0108] In one embodiment, the contiguous nucleotide sequence is complementary to the corresponding sequence of 
at least two miRNA sequences such as 2, 3, 4, 5, 6, 7, 8, 9, or 10 miRNA sequence,. The use of a single universal base 
may allow a single oligomer of the invention to target two independant microRNAs which either one or both have a single 
mismatch in the region which corresponds to oligomer at the position where the universal nucleotide is positioned.
[0109] In one embodiment, the contiguous nucleotide sequence consists of or comprises a sequence which is com
plementary to the sequence of at least two miRNA seed region sequences such as 2, 3, 4, 5, 6, 7, 8, 9, or 10 miRNA 
seed region sequences.
[0110] In one embodiment, the contiguous nucleotide sequence is complementary to the corresponding region of both 
miR-221 and miR-222.
[0111] In one embodiment, the contiguous nucleotide sequence is complementary to the corresponding region of more 
than one member of the miR-17-92 cluster - such as two or more or all of miR-17-5p, miR-20a/b, miR-93, miR-106a/b; 
or two or more or all of miR-25, miR-92a and miR-363.
[0112] In one embodiment, the contiguous nucleotide sequence consists of or comprises a sequence that is comple
mentary to 5’GCTACAT3’.

Pharmaceutical Composition and Medical Application

[0113] The invention provides for a pharmaceutical composition comprising the oligomer according to the invention, 
and a pharmaceutically acceptable diluent, carrier, salt or adjuvant.
[0114] The invention further provides for the use of an oligonucleotide according to the invention, such as those which 
may form part of the pharmaceutical composition, for the manufacture of a medicament for the treatment of a disease 
or medical disorder associated with the presence or over-expression (upregulation) of the microRNA.
[0115] The invention further provides for a method for the treatment of a disease or medical disorder associated with 
the presence or over-expression of the microRNA, comprising the step of administering a composition (such as the 
pharmaceutical composition) according to the invention to a person in need of treatment.
[0116] The invention further provides for a method for reducing the effective amount of a miRNA in a cell or an organism, 
comprising administering a composition (such as the pharmaceutical composition) according to the invention or a oligomer 
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according to the invention to the cell or the organism. Reducing the effective amount in this context refers to the reduction 
of functional miRNA present in the cell or organism. It is recognised that the preferred oligonucleotides according to the 
invention may not always significantly reduce the actual amount of miRNA in the cell or organism as they typically form 
very stable duplexes with their miRNA targets. The reduction of the effective amount of the miRNA in a cell may, in one 
embodiment, be measured by detecting the level of de-repression of the miRNA’s target in the cell.
[0117] The invention further provides for a method for de-repression of a target mRNA of a miRNA in a cell or an 
organism, comprising administering a composition (such as the pharmaceutical composition) or a oligomer according 
to the invention to the cell or the organism.
[0118] The invention further provides for the use of a oligomer of the invention, for the manufacture of a medicament 
for the treatment of a disease or medical disorder associated with the presence or over-expression of the microRNA. 
[0119] In one embodiment the medical condition (or disease) is hepatitis C (HCV), and the miRNA is miR-122.
[0120] In one embodiment, the pharmaceutical composition according to the invention is for use in the treatment of a 
medical disorder or disease selected from the group consisting of: hepatitis C virus infection and hypercholesterolemia 
and related disorders, and cancers.
[0121] In one embodiment the medical disorder or disease is a CNS disease, such as a CNS disease where one or 
more microRNAs are known to be indicated.
[0122] In the context of hypercholesterolemia related disorders refers to diseases such as atherosclerosis or hyperl
ipidemia. Further examples of related diseases also include different types of HDL/LDL cholesterol imbalance; dyslipi
demias, e.g., familial combined hyperlipidemia (FCHL), acquired hyperlipidemia, statin-resistant hypercholesterolemia; 
coronary artery disease (CAD) coronary heart disease (CHD), atherosclerosis.
[0123] In one embodiment, the pharmaceutical composition according to the invention further comprises a second 
independent active ingredient that is an inhibitor of the VLDL assembly pathway, such as an ApoB inhibitor, or an MTP 
inhibitor (such as those disclosed in US 60/977,497.
[0124] The disclosure provides a method for the treatment of a disease or medical disorder associated with the 
presence or over-expression of the microRNA, comprising the step of administering a composition (such as the phar
maceutical composition) comprising a oligomer of the invention to a person in need of treatment.
[0125] The disclosure provides a method for reducing the effective amount of a miRNA target (i.e. ’available’ miRNA) 
in a cell or an organism, comprising administering a composition (such as the pharmaceutical composition) comprising 
a oligomer of the invention to the cell or the organism.
[0126] It should be recognised that "reducing the effective amount" of one or more microRNAs in a cell or organism, 
refers to the inhibition of the microRNA function in the call or organism. The cell is preferably amammalain cell or a 
human cell which expresses the microRNA or microRNAs.
[0127] The disclosure provides a method for de-repression of a target mRNA of a miRNA in a cell or an organism, 
comprising a oligomer of the invention (or a composition comprising said oligonucleotide) to the cell or the organism. 
[0128] As mentioned above, microRNAs are related to a number of diseases. Hence, a fourth aspect of the invention 
relates to the use of an oligonucleotide as defined herein for the manufacture of a medicament for the treatment of a 
disease associated with the expression of microRNAs selected from the group consisting of spinal muscular atrophy, 
Tourette’s syndrome, hepatitis C, fragile X mental retardation, DiGeorge syndrome and cancer, such as in non limiting 
example, chronic lymphocytic leukemia, breast cancer, lung cancer and colon cancer, in particular cancer.

Methods of Synthesis

[0129] The disclosure provides a method for the synthesis of an oligomer of the invention targeted against a human 
microRNA, such as an oligomer described herein, said method comprising the steps of:

a. Optionally selecting a first nucleotide, counting from the 3’ end, which is a LNA nucleotide.
b. Optionally selecting a second nucleotide, counting from the 3’ end, which is a LNA nucleotide.
c. Selecting a region of the oligomerwhich corresponds to the miRNA seed region, wherein said region is as defined 
herein.
d. Selecting a seventh and optionally an eight nucleotideas defined herein.
e. Optionally selecting one or two further 5’ terminal of the oligomer is as defined herein; wherein the synthesis is 
performed by sequential synthesis of the regions defined in steps a - e, wherein said synthesis may be performed 
in either the 3’-5’ (a to f) or 5’ - 3’ (e to a)direction, and wherein said oligomer is complementary to a sequence of 
the miRNA target.

[0130] The invention further provides for a method for the preparation of an oligomer (such as an oligomer according 
to the invention), said method comprising the steps of a) comparing the sequences of two or more miRNA sequences 
to identifiy two or more miRNA sequences which comprise a common contiguous nucleotide sequence of at least 7 
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nucleotides in length, such as 7, 8, 9 or 10 nucleotides in length (i.e. a sequence found in both non-idnetical miRNAs), 
b) preparing an oligomer sequence which consists or comprises of a contiguous nucleotide sequence with is comple
mentary to said common contiguous nucleotide sequence, wherein said oligomer is, as according to the oligomer of the 
invention. In a preferred example, the common contiguous nucleotide sequence consists or comprises of the seed region 
of each of said two or more miRNA sequences (which comprise a common contiguous nucleotide seqeunce of at least 
6 nucleotides in length). In one embodiment, the seed regions of the two or more miRNAs are identical. Suitably the 
oligomer consists or comprises a seedmer sequence of 7 or 8 nucleotides in length which comprises of a seqeunce 
which is complementary to said two or more miRNAs. This method may be used in conjunction with step c of the above 
method.
[0131] The method for the synthesis of the oligomer according to the invention may be performed using standard solid 
phase oligonucleotide systhesis.
[0132] In one embodiment, the method forthe synthesis of a oligomer targeted against a human microRNA, is performed 
in the 3’ to 5’ direction a - e.
[0133] A further aspect of the invention is a method to reduce the levels of target microRNA by contacting the target 
microRNA to an oligonucleotide as defined herein, wherein the oligonucleotide (i) is complementary to the target micro
RNA sequence (ii) does not contain a nucleotide at the 3’ end that corresponds to the first 5’ end nucleotide of the target 
microRNA.

Duplex stability and Tm

[0134] In one embodiment, the oligomer of the invention is capable of forming a duplex with a complementary single 
stranded RNA nucleic acid molecule (typically of about the same length of said single stranded oligonucleotide) with 
phosphodiester internucleoside linkages, wherein the duplex has a Tm of between 30°C and and 70°C or 80°C, such 
as between 30°C and 60°C ot 70°C, or between 30°C and 50°C or 60°C. In one embodiment the Tm is at least 40°C. 
Tm may be determined by determining the Tm of the oligomer and a complementary RNA target in the following buffer 
conditions: 100mM NaCI, 0.1mM EDTA, 10mM Na-phosphate, pH 7.0 (see examples for a detailed protocol). A high 
affinity analogue may be defined as an analogue which, when used in the oligomer of the invention, results in an increase 
in the Tm of the oligomer as compared to an identicial oligomer which has contains only DNA bases.

Conjugates

[0135] In one embodiment, said oligomer is conjugated with one or more non-nucleotide (or polynucleotide) com
pounds.
[0136] 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.
[0137] 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.
[0138] 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.
[0139] 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 covalently attached to said compound. There
fore, 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. 
[0140] 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-glyc- 
ero-3-h-phosphonate, a polyamine or a polyethylene glycol chain, an adamantane acetic acid, a palmityl moiety, an 
octadecylamine or hexylamino-carbonyl-oxycholesterol moiety.
[0141] The oligomers of the invention may also be conjugated to active drug substances, for exam pie, aspirin, ibuprofen, 
a sulfa drug, an antidiabetic, an antibacterial or an antibiotic.
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[0142] In certain embodiments the conjugated moiety is a sterol, such as cholesterol.
[0143] 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. 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.
[0144] By way of example, the following conjugate moieties may be used in the conjugates of the invention:

Activated oligomers

[0145] 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 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 NH2 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 NH2 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-methyl- 
benzyl, 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.
[0146] 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 oron 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.
[0147] 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 (CH2)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).
[0148] In other embodiments, the oligomers are functionalized with a hindered ester containing a (CH2)w-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 branched chain, and wherein the functional group attached to the oligomer via an ester 
group (-O-C(O)-(CH2)wSH).
[0149] In some embodiments, sulfhydryl-activated oligonucleotides are conjugated with polymer moieties such as 
polyethylene glycol or peptides (via formation of a disulfide bond).
[0150] 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.
[0151] 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 oli- 
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gomers 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 oli
gomers 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.
[0152] Methods of synthesizing such functionalizing reagents and incorporating them into monomers oroligomers are 
disclosed in U.S. Patent Nos. 4,962,029 and 4,914,210.
[0153] In some embodiments, the 5’-terminus of a solid-phase bound oligomer is functionalized with a dienyl phos- 
phoramidite derivative, followed by conjugation of the deprotected oligomer with, e.g., an amino acid or peptide via a 
Diels-Alder cycloaddition reaction.
[0154] In various embodiments, the incorporation of monomers containing 2’-sugar modifications, such as a 2’-car- 
bamate substituted sugar or a 2’-(O-pentyl-N-phthalimido)-deoxyribose sugar into the oligomer facilitates covalent at
tachment 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’— Ν,Ν-diisopropyl-cyanoethoxy phosphora- 
midite. See, e.g., Manoharan, etal., Tetrahedron Letters, 1991,34, 7171.
[0155] In still further embodiments, the oligomers of the invention may have amine-containing functional moieties on 
the nucleotide, 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.
[0156] Some functional moieties are commercially available, for example, heterobifunctional and homobifunctional 
linking moieties are available from the Pierce Co. (Rockford, III.). 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.).

Therapy and pharmaceutical compositions - formulation and administration

[0157] As explained initially, the oligonucleotides of the invention will constitute suitable drugs with improved properties. 
The design of a potent and safe drug requires the fine-tuning of various parameters such as affinity/specificity, stability 
in biological fluids, cellular uptake, mode of action, pharmacokinetic properties and toxicity.
[0158] Accordingly, in a further aspect the present invention relates to a pharmaceutical composition comprising an 
oligonucleotide according to the invention and a pharmaceutically acceptable diluent, carrier or adjuvant. Preferably said 
carrier is saline or buffered saline.
[0159] In a still further aspect the present invention relates to an oligonucleotide according to the present invention 
for use as a medicament.
[0160] As will be understood, dosing is dependent on severity and responsiveness of the disease state to be treated, 
and the course of treatment lasting from several days to several months, or until a cure is effected or a diminution of the 
disease state is achieved. Optimal dosing schedules can be calculated from measurements of drug accumulation in the 
body of the patient. Optimum dosages may vary depending on the relative potency of individual oligonucleotides. Gen
erally it can be estimated based on EC50s found to be effective in in vitro and in vivo animal models. In general, dosage 
is from 0.01 μg to 1 g per kg of body weight, and may be given once or more daily, weekly, monthly or yearly, or even 
once every 2 to 10 years or by continuous infusion for hours up to several months. The repetition rates for dosing can 
be estimated based on measured residence times and concentrations of the drug in bodily fluids or tissues. Following 
successful treatment, it may be desirable to have the patient undergo maintenance therapy to prevent the recurrence 
of the disease state.
[0161] As indicated above, the invention also relates to a pharmaceutical composition, which comprises at least one 
oligonucleotide of the invention as an active ingredient. It should be understood that the pharmaceutical composition 
according to the invention optionally comprises a pharmaceutical carrier, and that the pharmaceutical composition 
optionally comprises further compounds, such as chemotherapeutic compounds, anti-inflammatory compounds, antiviral 
compounds and/or immuno-modulating compounds.
[0162] The oligonucleotides of the invention can be used "as is" or in form of a variety of pharmaceutically acceptable 
salts. As used herein, the term "pharmaceutically acceptable salts" refers to salts that retain the desired biological activity 
of the herein-identified oligonucleotides and exhibit minimal undesired toxicological effects. Non-limiting examples of 
such salts can be formed with organic amino acid and base addition salts formed with metal cations such as zinc, calcium, 
bismuth, barium, magnesium, aluminum, copper, cobalt, nickel, cadmium, sodium, potassium, and the like, or with a 
cation formed from ammonia, A/,/\/-dibenzylethylene-diamine, D-glucosamine, tetraethylammonium, or ethylenediamine. 
[0163] In one embodiment of the invention, the oligonucleotide may be in the form of a pro-drug. Oligonucleotides are 
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by virtue negatively charged ions. Due to the lipophilic nature of cell membranes the cellular uptake of oligonucleotides 
are reduced compared to neutral or lipophilic equivalents. This polarity "hindrance" can be avoided by using the pro
drug approach (see e.g. Crooke, R. Μ. (1998) in Crooke, S. T. Antisense research and Application. Springer-Verlag, 
Berlin, Germany, vol. 131, pp. 103-140).
[0164] Pharmaceutically acceptable binding agents and adjuvants may comprise part of the formulated drug.
[0165] Examples of delivery methods for delivery of the therapeutic agents described herein, as well as details of 
pharmaceutical formulations, salts, may are well described elsewhere for example in US provisional application 
60/838,710 and 60/788,995, and Danish applications, PA 2006 00615.
[0166] Pharmaceutical compositions of the present invention include, but are not limited to, solutions, emulsions, and 
liposome-containing formulations. These compositions may be generated from a variety of components that include, 
but are not limited to, preformed liquids, self- emulsifying solids and self-emulsifying semisolids. Delivery of drug to 
tumour tissue may be enhanced by carrier-mediated delivery including, but not limited to, cationic liposomes, cyclodex
trins, porphyrin derivatives, branched chain dendrimers, polyethylenimine polymers, nanoparticles and microspheres 
(Dass CR. J Pharm Pharmacol 2002; 54(1):3-27). The pharmaceutical formulations of the present invention, which may 
conveniently be presented in unit dosage form, may be prepared according to conventional techniques well known in 
the pharmaceutical industry. Such techniques include the step of bringing into association the active ingredients with 
the pharmaceutical carrier(s) orexcipient(s). In general the formulations are prepared by uniformly and intimately bringing 
into association the active ingredients with liquid carriers or finely divided solid carriers or both, and then, if necessary, 
shaping the product. The compositions of the present invention may be formulated into any of many possible dosage 
forms such as, but not limited to, tablets, capsules, gel capsules, liquid syrups, soft gels and suppositories. The com
positions of the present invention may also be formulated as suspensions in aqueous, non-aqueous or mixed media. 
Aqueous suspensions may further contain substances which increase the viscosity of the suspension including, for 
example, sodium carboxymethylcellulose, sorbitol and/or dextran. The suspension may also contain stabilizers. The 
compounds 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.
[0167] In another embodiment, compositions of the invention may contain one or more oligonucleotide compounds, 
targeted to a first microRNA and one or more additional oligonucleotide compounds targeted to a second microRNA 
target. Two or more combined compounds may be used together or sequentially.
[0168] The compounds disclosed herein are useful for a number of therapeutic applications as indicated above. In 
general, therapeutic methods of the invention include administration of a therapeutically effective amount of an oligonu
cleotide to a mammal, particularly a human. In a certain embodiment, the present invention provides pharmaceutical 
compositions containing (a) one or more compounds of the invention, and (b) one or more chemotherapeutic agents. 
When used with the compounds of the invention, such chemotherapeutic agents may be used individually, sequentially, 
or in combination with one or more other such chemotherapeutic agents or in combination with radiotherapy. All chem
otherapeutic agents known to a person skilled in the art are here incorporated as combination treatments with compound 
according to the invention. Other active agents, such as anti-inflammatory drugs, including but not limited to nonsteroidal 
anti-inflammatory drugs and corticosteroids, antiviral drugs, and immuno-modulating drugs may also be combined in 
compositions of the invention. Two or more combined compounds may be used together or sequentially.
[0169] Examples of therapeutic indications which may be treated by the pharmaceutical compositions of the invention:

microRNA Possible medical indications

miR-1 Cardiac arythmia

miR-21 Glioblastoma, breast cancer, hepatocellular carcinoma, colorectal cancer, sensitization 
of gliomas to cytotoxic drugs, cardiac hypertrophy

miR-21, miR-200b and 
miR-141

Response to chemotherapy and regulation of cholangiocarcinoma growth

miR-122 hypercholesterolemia, hepatitis C infection, hemochromatosis

miR-19b lymphoma and other tumour types

miR-26a Osteoblast differentiation of human stem cells

miR-155 lymphoma, pancreatic tumor development, breast and lung cancer

miR-203 Psoriasis

miR-375 diabetes, metabolic disorders, glucose-induced insulin secretion from pancreatic 
endocrine cells
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(continued)

microRNA Possible medical indications

miR-181 myoblast differentiation, auto immune disorders

miR-10b Breast cancer cell invasion and metastasis

miR-125b-1 Breast, lung, ovarian and cervical cancer

miR-221 and 222 Prostate carcinoma, human thyroid papillary car, human hepatocellular carcinoma

miRNA-372 and - 373 testicular germ cell tumors.

miR-142 B-cell leukemia

miR-17 - 19b cluster B-cell lymphomas, lung cancer, hepatocellular carcinoma

[0170] Tumor suppressor gene tropomysin 1 (TPM1) mRNA has been indicated as a target of miR-21. Myotrophin 
(mtpn) mRNA has been indicated as a target of miR 375.
[0171] In an even further aspect, the present invention relates to the use of an oligonucleotide according to the invention 
for the manufacture of a medicament for the treatment of a disease selected from the group consisting of: atherosclerosis, 
hypercholesterolemia and hyperlipidemia; cancer, glioblastoma, breast cancer, lymphoma, lung cancer; diabetes, met
abolic disorders; myoblast differentiation; immune disorders.
[0172] The invention further refers to oligonucleotides according to the invention for the use in the treatment of from 
a disease selected from the group consisting of: atherosclerosis, hypercholesterolemia and hyperlipidemia; cancer, 
glioblastoma, breast cancer, lymphoma, lung cancer; diabetes, metabolic disorders; myoblast differentiation; immune 
disorders.
[0173] The disclosure provides a method of treating a subject suffering from a disease or condition selected from from 
the group consisting of: atherosclerosis, hypercholesterolemia and hyperlipidemia; cancer, glioblastoma, breast cancer, 
lymphoma, lung cancer; diabetes, metabolic disorders; myoblast differentiation; immune disorders, the method com
prising the step of administering an oligonucleotide or pharmaceutical composition of the invention to the subject in need 
thereof.
[0174] The invention further provides for a kit comprising a pharmaceutical composition according to the invention, 
and a second independent active ingredient that is an inhibitorof the VLDL assembly pathway, such as an ApoB inhibitor, 
or an MTP inhibitor.

Cancer

[0175] In an even further aspect, the present invention relates to the use of an oligonucleotide according to the invention 
for the manufacture of a medicament for the treatment of cancer. In another aspect, the present invention concerns a 
method for treatment of, or prophylaxis against, cancer, said method comprising administering an oligonucleotide of the 
invention or a pharmaceutical composition of the invention to a patient in need thereof.
[0176] Such cancers may include lymphoreticular neoplasia, lymphoblastic leukemia, brain tumors, gastric tumors, 
plasmacytomas, multiple myeloma, leukemia, connective tissue tumors, lymphomas, and solid tumors.
[0177] In the use of a compound of the invention for the manufacture of a medicament for the treatment of cancer, 
said cancer may suitably be in the form of a solid tumor. Analogously, in the method for treating cancer disclosed herein 
said cancer may suitably be in the form of a solid tumor.
[0178] Furthermore, said cancer is also suitably a carcinoma. The carcinoma is typically selected from the group 
consisting of malignant melanoma, basal cell carcinoma, ovarian carcinoma, breast carcinoma, non-small cell lung 
cancer, renal cell carcinoma, bladder carcinoma, recurrent superficial bladder cancer, stomach carcinoma, prostatic 
carcinoma, pancreatic carcinoma, lung carcinoma, cervical carcinoma, cervical dysplasia, laryngeal papillomatosis, 
colon carcinoma, colorectal carcinoma and carcinoid tumors. More typically, said carcinoma is selected from the group 
consisting of malignant melanoma, non-small cell lung cancer, breast carcinoma, colon carcinoma and renal cell carci
noma. The malignant melanoma is typically selected from the group consisting of superficial spreading melanoma, 
nodular melanoma, lentigo maligna melanoma, acral melagnoma, amelanotic melanoma and desmoplastic melanoma. 
[0179] Alternatively, the cancer may suitably be a sarcoma. The sarcoma is typically in the form selected from the 
group consisting of osteosarcoma, Ewing’s sarcoma, chondrosarcoma, malignant fibrous histiocytoma, fibrosarcoma 
and Kaposi’s sarcoma.
[0180] Alternatively, the cancer may suitably be a glioma.
[0181] A further embodiment is directed to the use of an oligonucleotide according to the invention for the manufacture 
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of a medicament for the treatment of cancer, wherein said medicament further comprises a chemotherapeutic agent 
selected from the group consisting of adrenocorticosteroids, such as prednisone, dexamethasone or decadron; altret- 
amine (hexalen, hexamethylmelamine (HMM)); amifostine (ethyol); aminoglutethimide (cytadren); amsacrine (M-AMSA); 
anastrozole (arimidex); androgens, such as testosterone; asparaginase (elspar); bacillus calmette-gurin; bicalutamide 
(casodex); bleomycin (blenoxane); busulfan (myleran); carboplatin (paraplatin); carmustine (BCNU, BiCNU); chloram
bucil (leukeran); chlorodeoxyadenosine (2-CDA, cladribine, leustatin); cisplatin (platinol); cytosine arabinoside (cytara
bine); dacarbazine (DTIC); dactinomycin (actinomycin-D, cosmegen); daunorubicin (cerubidine); docetaxel (taxotere); 
doxorubicin (adriomycin); epirubicin; estramustine (emcyt); estrogens, such as diethylstilbestrol (DES); etopside (VP- 
16, VePesid, etopophos); fludarabine (fludara); flutamide (eulexin); 5-FUDR (floxuridine); 5-fluorouracil (5-FU); gemcit
abine (gemzar); goserelin (zodalex); herceptin (trastuzumab); hydroxyurea (hydrea); idarubicin (idamycin); ifosfamide; 
IL-2 (proleukin, aldesleukin); interferon alpha (intron A, roferon A); irinotecan (camptosar); leuprolide (lupron); levamisole 
(ergamisole); lomustine (CCNU); mechlorathamine (mustargen, nitrogen mustard); melphalan (alkeran); mercaptopurine 
(purinethol, 6-MP); methotrexate (mexate); mitomycin-C (mutamucin); mitoxantrone (novantrone); octreotide (sandosta- 
tin); pentostatin (2-deoxycoformycin, nipent); plicamycin (mithramycin, mithracin); prorocarbazine (matulane); strepto- 
zocin; tamoxifin (nolvadex); taxol (paclitaxel); teniposide (vumon, VM-26); thiotepa; topotecan (hycamtin); tretinoin (ve- 
sanoid, all-trans retinoic acid); vinblastine (valban); vincristine (oncovin) and vinorelbine (navelbine). Suitably, the further 
chemotherapeutic agent is selected from taxanes such as Taxol, Paclitaxel or Docetaxel.
[0182] Similarly, the invention is further directed to the use of an oligonucleotide according to the invention for the 
manufacture of a medicament for the treatment of cancer, wherein said treatment further comprises the administration 
of a further chemotherapeutic agent selected from the group consisting of adrenocorticosteroids, such as prednisone, 
dexamethasone or decadron; altretamine (hexalen, hexamethylmelamine (HMM)); amifostine (ethyol); aminoglutethim
ide (cytadren); amsacrine (M-AMSA); anastrozole (arimidex); androgens, such as testosterone; asparaginase (elspar); 
bacillus calmette-gurin; bicalutamide (casodex); bleomycin (blenoxane); busulfan (myleran); carboplatin (paraplatin); 
carmustine (BCNU, BiCNU); chlorambucil (leukeran); chlorodeoxyadenosine (2-CDA, cladribine, leustatin); cisplatin 
(platinol); cytosine arabinoside (cytarabine); dacarbazine (DTIC); dactinomycin (actinomycin-D, cosmegen); daunoru
bicin (cerubidine); docetaxel (taxotere); doxorubicin (adriomycin); epirubicin; estramustine (emcyt); estrogens, such as 
diethylstilbestrol (DES); etopside (VP-16, VePesid, etopophos); fludarabine (fludara); flutamide (eulexin); 5-FUDR (floxu
ridine); 5-fluorouracil (5-FU); gemcitabine (gemzar); goserelin (zodalex); herceptin (trastuzumab); hydroxyurea (hydrea); 
idarubicin (idamycin); ifosfamide; IL-2 (proleukin, aldesleukin); interferon alpha (intron A, roferon A); irinotecan (camp
tosar); leuprolide (lupron); levamisole (ergamisole); lomustine (CCNU); mechlorathamine(mustargen, nitrogen mustard); 
melphalan (alkeran); mercaptopurine (purinethol, 6-MP); methotrexate (mexate); mitomycin-C (mutamucin); mitoxantro
ne (novantrone); octreotide (sandostatin); pentostatin (2-deoxycoformycin, nipent); plicamycin (mithramycin, mithracin); 
prorocarbazine (matulane); streptozocin; tamoxifin (nolvadex); taxol (paclitaxel); teniposide (vumon, VM-26); thiotepa; 
topotecan (hycamtin); tretinoin (vesanoid, all-trans retinoic acid); vinblastine (valban); vincristine (oncovin) and vinore
lbine (navelbine). Suitably, said treatment further comprises the administration of a further chemotherapeutic agent 
selected from taxanes, such as Taxol, Paclitaxel or Docetaxel.
[0183] Alternatively stated, the disclosure provides a method for treating cancer, said method comprising administering 
an oligonucleotide of the invention ora pharmaceutical composition according to 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.

Infectious diseases

[0184] It is contemplated that the compounds of the invention may be broadly applicable to a broad range of infectious 
diseases, such as diphtheria, tetanus, pertussis, polio, hepatitis B, hepatitis C, hemophilus influenza, measles, mumps, 
and rubella.
[0185] Hsa-miR122 is indicated in hepatitis C infection and as such oligonucleotides according to the invention which 
target miR-122 may be used to treat Hepatitus C infection.
[0186] Accordingly, in yet another aspect the present invention relates the use of an oligonucleotide according to the 
invention for the manufacture of a medicament for the treatment of an infectious disease, as well as to a method for 
treating an infectious disease, said method comprising administering an oligonucleotide according to the invention or a 
pharmaceutical composition according to the invention to a patient in need thereof.
[0187] In a preferred embodiment, the invention provides for a combination treatment providing an anti miR-122 
oligomer in combination with an inhibitor of VLDL assembly, such as an inhibitor of apoB, orof MTP.
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Inflammatory diseases

[0188] The inflammatory response is an essential mechanism ofdefense of the organism against the attack of infectious 
agents, and it is also implicated in the pathogenesis of many acute and chronic diseases, including autoimmune disorders. 
In spite of being needed to fight pathogens, the effects of an inflammatory burst can be devastating. It is therefore often 
necessary to restrict the symptomatology of inflammation with the use of anti-inflammatory drugs. Inflammation is a 
complex process normally triggered by tissue injury that includes activation of a large array of enzymes, the increase in 
vascular permeability and extravasation of blood fluids, cell migration and release of chemical mediators, all aimed to 
both destroy and repair the injured tissue.
[0189] In yet another aspect, the present invention relates to the use of an oligonucleotide according to the invention 
for the manufacture of a medicament for the treatment of an inflammatory disease, as well as to a method for treating 
an inflammatory disease, said method comprising administering an oligonucleotide according to the invention or a 
pharmaceutical composition according to the invention to a patient in need thereof.
[0190] In one preferred embodiment of the invention, the inflammatory disease is a rheumatic disease and/or a con
nective tissue diseases, such as rheumatoid arthritis, systemic lupus erythematous (SLE) or Lupus, scleroderma, pol
ymyositis, inflammatory bowel disease, dermatomyositis, ulcerative colitis, Crohn’s disease, vasculitis, psoriatic arthritis, 
exfoliative psoriatic dermatitis, pemphigus vulgaris and Sjorgren’s syndrome, in particular inflammatory bowel disease 
and Crohn’s disease.
[0191] Alternatively, the inflammatory disease may be a non-rheumatic inflammation, like bursitis, synovitis, capsulitis, 
tendinitis and/or other inflammatory lesions of traumatic and/or sportive origin.

Metabolic diseases

[0192] A metabolic disease is a disorder caused by the accumulation of chemicals produced naturally in the body. 
These diseases are usually serious, some even life threatening. Others may slow physical development or cause mental 
retardation. Most infants with these disorders, at first, show no obvious signs of disease. Proper screening at birth can 
often discoverthese problems. With early diagnosis and treatment, metabolic diseases can often be managed effectively. 
[0193] In yet another aspect, the present invention relates to the use of an oligonucleotide according to the invention 
or a conjugate thereof for the manufacture of a medicament for the treatment of a metabolic disease, as well as to a 
method for treating a metabolic disease, said method comprising administering an oligonucleotide according to the 
invention or a conjugate thereof, or a pharmaceutical composition according to the invention to a patient in need thereof. 
[0194] In one preferred embodiment of the invention, the metabolic disease is selected from the group consisting of 
Amyloidosis, Biotinidase, OMIM (Online Mendelian Inheritance in Man), Crigler Najjar Syndrome, Diabetes, Fabry Sup
port & Information Group, Fatty acid Oxidation Disorders, Galactosemia, Glucose-6-Phosphate Dehydrogenase (G6PD) 
deficiency, Glutaric aciduria, International Organization of Glutaric Acidemia, Glutaric Acidemia Type I, Glutaric Acidemia, 
Type II, Glutaric Acidemia Type I, Glutaric Acidemia Type-ll, F-HYPDRR - Familial Hypophosphatemia, Vitamin D 
Resistant Rickets, Krabbe Disease, Long chain 3 hydroxyacyl CoA dehydrogenase deficiency (LCHAD), Mannosidosis 
Group, Maple Syrup Urine Disease, Mitochondrial disorders, Mucopolysaccharidosis Syndromes: Niemann Pick, Organic 
acidemias, PKU, Pompe disease, Porphyria, Metabolic Syndrome, Hyperlipidemia and inherited lipid disorders, Trimeth
ylaminuria: the fish malodor syndrome, and Urea cycle disorders.

Liver disorders

[0195] In yet another aspect, the present invention relates to the use of an oligonucleotide according to the invention 
or a conjugate thereof for the manufacture of a medicament for the treatment of a liver disorder, as well as to a method 
for treating a liver disorder, said method comprising administering an oligonucleotide according to the invention or a 
conjugate thereof, or a pharmaceutical composition according to the invention to a patient in need thereof.
[0196] In one preferred embodiment of the invention, the liver disorder is selected from the group consisting of Biliary 
Atresia, Alagille Syndrome, Alpha-1 Antitrypsin, Tyrosinemia, Neonatal Hepatitis, and Wilson Disease.

Other uses

[0197] The oligonucleotides of the present invention can be utilized for as research reagents for diagnostics, thera
peutics and prophylaxis. In research, the oligonucleotide may be used to specifically inhibit the synthesis of target genes 
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 oligonucleotides may be used to detect and quantitate target 
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 target is 
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treated by administering the oligonucleotide compounds in accordance with this invention. Further provided are methods 
of treating an animal particular mouse and rat and treating a human, suspected of having or being prone to a disease 
or condition, associated with expression of target by administering a therapeutically or prophylactically effective amount 
of one or more of the oligonucleotide compounds or compositions of the invention.

Therapeutic use of oligonucleotides targeting miR-122a

[0198] We have demonstrated that a LNA-antimiR, targeting miR-122a reduces plasma cholesterol levels. Therefore, 
another aspect of the invention is use of the above described oligonucleotides targeting miR-122a as medicine.
[0199] Still another aspect of the invention is use of the above described oligonucleotides targeting miR-122a for the 
preparation of a medicament for treatment of increased plasma cholesterol levels (or hypercholesterolemia and related 
disorders). The skilled man will appreciate that increased plasma cholesterol levels is undesireable as it increases the 
risk of various conditions, e.g. atherosclerosis.
[0200] Still another aspect of the invention is use of the above described oligonucleotides targeting miR-122a for 
upregulating the mRNA levels of Nrdg3, Aldo A, Bckdk or CD320.

EMBODIMENTS

[0201] The following embodiments of the present invention may be used in combination with the other embodiments 
described herein.

1. A pharmaceutical composition comprising an oligomer of 7 - 12 nucleotides in length, wherein said oligomer 
comprises a total of 7-12 nucleotides, such as 7, 8, 9, 10, 11 or 12 nucleotide units, where all nucleotide units are 
LNA units, and wherein at least 75% of the internucleoside linkages present between the nucleobase units of the 
contiguous nucleobase sequence are phosphorothioate internucleoside linkages, wherein the oligomer is for use 
in reducing the effective amount of a microRNA target in a cell; and a pharmaceutically acceptable diluent, carrier, 
salt or adjuvent.
2. The pharmaceutical composition according to embodiment 1, wherein the contiguous nucleotide sequence is 
complementary to a corresponding region of a mammalian, human or viral microRNA (miRNA) sequence.
3. The pharmaceutical composition according to embodiment 2, wherein the contiguous nucleotide sequence is 
complementary to a corresponding region of a miRNA sequence selected from the group of miRNAs listed in any 
one of tables 3, 4 or 5.
4. The pharmaceutical composition according to embodiment 2 or 3, wherein the contiguous nucleotide sequence 
consists of or comprises a sequence which is complementary to the seed sequence of said microRNA.
5. The pharmaceutical composition according to any one of embodiments 2-4, wherein the contiguous nucleotide 
sequence consists of or comprises a sequence selected from any one of the sequences listed in table 3 or 4.
6. The pharmaceutical composition according to embodiment 4 or 5, wherein the 3’ nucleobase of the seedmer 
forms the 3’ most nucleobase of the contiguous nucleotide sequence, wherein the contiguous nucleotide sequence 
may, optionally, comprise one or two further 5’ nucleobases.
7. The pharmaceutical composition according to anyone of embodiments 1-6, wherein said contiguous nucleotide 
sequence does not comprise a nucleotide which corresponds to the first nucleotide present in the micro RNA 
sequence counted from the 5’ end.
8. The pharmaceutical composition according to any one of embodiments 1-7, wherein the contiguous nucleotide 
sequence is complementary to a corresponding nucleotide sequence present in a miRNA selected from those shown 
in table 3 or 4 or 5.
9. The pharmaceutical composition according to embodiment 8, wherein said miRNA is selected from the group 
consistingofmiR-1, miR-10b, miR-17-3p, miR-18, miR-19a, miR-19b, miR-20, miR-21, miR-34a, miR-93, miR-106a, 
miR-106b, miR-122, miR-133, miR-134, miR-138, miR-155, miR-192, miR-194, miR-221, miR-222, and miR-375.
14. The pharmaceutical composition according to anyone of embodiments 1-13, wherein the contiguous nucleotide 
sequence consists of 7, 8, 9 or 10 contiguous, LNA nucleobase units.
15. The pharmaceutical composition according to any one of embodiments 1-14, wherein the oligomer consist of 
7, 8, 9 or 10 contiguous LNA.
18. The pharmaceutical composition according to any one of embodiments 1-9 wherein 80% or 85% or 90% or 
95% or all of the internucleoside linkages present between the nucleobase units of the contiguous nucleotide se
quence are phosphorothioate internucleoside linkages.
19. The pharmaceutical composition according to any one of embodiments 1 -18, wherein said oligomer is conjugated 
with one or more non-nucleobase compounds.
20. The pharmaceutical composition according to anyone of embodiments 1-19, wherein the contiguous nucleotide
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sequence is complementary to the corresponding sequence of at least two miRNA sequences such as 2, 3, 4, 5,

6, 7, 8, 9, or 10 miRNA sequences.
21. The pharmaceutical composition according to anyone of embodiments 1 - 20, wherein the contiguous nucleotide 
sequence consists or comprises of a sequence which is complementary to the sequence of at least two miRNA 
seed region sequences such as 2, 3, 4, 5, 6, 7, 8, 9, or 10 miRNA seed region sequences.
22. The pharmaceutical composition according to any one of embodiments 20 or 21, wherein the contiguous nu
cleotide sequence is complementary to the corresponding region of both miR-221 and miR-222.
23. The pharmaceutical composition according to embodiment 22, wherein the contiguous nucleotide sequence 
consists or comprises of a sequence that is complementary to 5’GCUACAU3’.
24. The pharmaceutical composition according to anyone of embodiments 1 -23, wherein the oligomer is constituted 
as a prodrug.
25. The pharmaceutical composition according to anyone of embodiments 1 - 24, wherein the contiguous nucleotide 
sequence is complementary to a corresponding region of has-miR-122.
26. The pharmaceutical composition according to embodiment 25, for use in the treatment of a medical disorder or 
disease selected from the group consisting of: hepatitis C virus infection and hypercholesterolemia and related 
disorders.
27. The pharmaceutical composition according to embodiment 25 or 26, wherein the composition further comprises 
a second independent active ingredient that is an inhibitor of the VLDL assembly pathway, such as an ApoB inhibitor, 
or an MTP inhibitor.
28. A kit comprising a pharmaceutical composition according to embodiment 25 or 26, and a second independent 
active ingredient that is an inhibitor of the VLDL assembly pathway, such as an ApoB inhibitor, or an MTP inhibitor.
29. The pharmaceutical composition of the invention for use in the treatment of a disease or medical disorder 
associated with the presence or overexpression of a microRNA.
30. An oligomer, as defined according to anyone of embodiments 1 - 25.
31. A conjugate comprising the oligomer according to embodiment 30, and at least one non-nucleobase compounds.
32. The use of an oligomer or a conjugate as defined in any one of embodiments 30 - 31, for the manufacture of a 
medicament for the treatment of a disease or medical disorder associated with the presence or over-expression of 
the microRNA.
33. An in vitro a method for reducing the amount, or effective amount, of a miRNA in a cell, comprising administering 
an oligomer, a conjugate or a pharmaceutical composition, according to any one of the preceeding embodiments 
to the cell which is expressing said miRNA so as to reduce the amount, or effective amount of the miRNA in the cell.
34. An in vitro a method for de-repression of a mRNA whose expression is repressed by a miRNA in a cell comprising 
administering an oligomer, a conjugate or a pharmaceutical composition, according to any one of the preceeding 
embodiments to the cell to the cell which expressed both said mRNA and said miRNA, in order to de-repress the 
expression of the mRNA.

EXAMPLES

[0202] LNA Monomer and oligonucleotide synthesis were performed using the methodology referred to in Examples 
1 and 2 of W020071112754. The stability of LNA oligonucletides in human or rat plasma is performed using the meth
odology referred to in Example 4 of W02007/112754. The treatment of in vitro cells with LNA anti-miR antisense oligo
nucleotide (targeting miR-122) is performed using the methodology referred to in Example 6 of W02007/112754. The 
analysis of Oligonucleotide Inhibition of miR expression by microRNA specific quantitative PCR in both an in vitro and 
in vivo model is performed using the methodology referred to in Example 7 of W02007/112754. The assessment of LNA 
antimir knock-down specificity using miRNA microarray expression profiling is performed using the methodology referred 
to in Example 8 of W02007/1112754. The detection of microRNAs by in situ hybridization is performed using the 
methodology referred to in Example 9 of W02007/1112754. The Isolation and analysis of mRNA expression (total RNA 
isolation and cDNA synthesis for mRNA analysis) in both an in vitro and in vivo model is performed using the methodology 
referred to in Example 10 ofW02007/112754. In vivo Experiments using Oligomers of the invention targeting microRNA- 
122. and subsequent analysis are performed using the methods disclosed in Examples 11-27 of W02007/112754.

Example 1: Design of the LNAantimiR oligonucleotides and melting temperatures

[0203]
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Table 2 - Oligomers used in the examples and figures. The SEQ# is an identifier used throughout the examples and 
figures - the SEQ ID NO which is used in the sequence listing is also provided.

Example/Figure SEQ# SEQ ID NO Compound Sequence Comment

#3204 1 TcAGtCTGaTaAgCT

#3205 2 GATAAGCT

#3206 3 TcAcAATtaGCAtTA

#3207 4 TAG C ATTA

#4 5 CcAttGTcaCaCtCC

#3208 6 CACACTCC

#3209 7 TAAGCT

#3210 8 ATAAGCT

#3211 9 TGATAAGCT

#3212 10 CTG ATAAGCT

#3213 11 GTCTG ATAAGCT

#2114 12 CAGTCTGATAAGCT

#3215 13 TCTGATAA

#3216 14 ATCAGTCT

#3217 15 TCAACATC

#3218/#3230 16 GGTAAACT Underline = mismatch

#3219 17 CGTAATGA Underline = mismatch

#3220 18 TCAgtctgataaGCTa 5’ fluorescent label 
(FAM)

#3221 19 AGCACTTT

#3222 20 ATTTGCAC

#3223 21 AgCagACaaTgTaGC 5’ fluorescent label
(FAM)

#3224 22 GtAgcCAgaTgTaGC 5’ fluorescent label
(FAM)

#3225 23 ATGTAGC

#3226 24 ACaAcCTacTaCcTC

#3227 25 ACTACCTC

#3228 26 CaCtgTCagCaCtTT

#3229 27 TgCatAGatTtGcAC

#3231 28 GTAGACT

#3232 29 TACCTC

#3233 30 CTACCTC

#3234 31 TNCTACCTC N = universal base.

#3235 32 TNCTACCTC N = universal base.

#3236 33 GCaAcCT acT aCcT C

#3237 34 ACaAcCT ccT aCcT C

#3238 35 ACaAaCT acT a CcT C
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(continued)

Example/Figure SEQ# SEQ ID NO Compound Sequence Comment

#3239 36 CTACCTC

#3240 37 CTAACTC

#3241 38 TTAGCATTA

#3242 39 CGATTAGCATTA

#3243 977 CACGATTAGCATTA

#3244 978 GCATTA

#3245 979 AG C ATTA

#3246 980 ATTAGCATTA

Capital and lower case letters denote LNA and DNA, respectively. 
LNA cytosines are preferably methyl cytosine/5’methyl-cytosine* 
All internucleoside linkages are preferably phosphorothioate* 
All LNA may, for example, be beta-D-oxy LNA* 
*Used in the specific examples.

Example 2: In vitro model: Cell culture

[0204] The effect of LNA oligonucleotides on target nucleic acid expression (amount) can be tested in any of a variety 
of cell types provided that the target nucleic acid is present at measurable levels. Target can be expressed endogenously 
or by transient or stable transfection of a nucleic acid encoding said nucleic acid.
[0205] The expression level of target nucleic acid can be routinely determined using, for example, Northern blot analysis 
(including microRNA northern), Quantitative PCR (including microRNA qPCR), Ribonuclease protection assays. The 
following cell types are provided for illustrative purposes, but other cell types can be routinely used, provided that the 
target is expressed in the cell type chosen.
[0206] Cells were cultured in the appropriate medium as described below and maintained at 37°C at 95-98% humidity 
and 5% CO2. Cells were routinely passaged 2-3 times weekly.

15PC3: The human prostate cancer cell line 15PC3 was kindly donated by Dr. F. Baas, Neurozintuigen Laboratory, 
AMC, The Netherlands and was cultured in DMEM (Sigma) + 10% fetal bovine serum (FBS) + Glutamax I + gen
tamicin.
PC3: The human prostate cancer cell line PC3 was purchased from ATCC and was cultured in F12 Coon’s with 
glutamine (Gibco) + 10% FBS + gentamicin.
518A2: The human melanoma cancer cell line 518A2 was kindly donated by Dr. B. Jansen, Section of experimental 
Oncology, Molecular Pharmacology, Department of Clinical Pharmacology, University of Vienna and was cultured 
in DMEM (Sigma) + 10% fetal bovine serum (FBS) + Glutamax I + gentamicin.
HeLa: The cervical carcinoma cell line HeLa was cultured in MEM (Sigma) containing 10% fetal bovine serum 
gentamicin at 37°C, 95% humidity and 5% CO2.
MPC-11: The murine multiple myeloma cell line MPC-11 was purchased from ATCC and maintained in DMEM with 
4mM Glutamax+ 10% Horse Serum.
DU-145: The human prostate cancer cell line DU-145 was purchased from ATCC and maintained in RPMI with 
Glutamax + 10% FBS.
RCC-4 +/- VHL: The human renal cancer cell line RCC4 stably transfected with plasmid expressing VHL or empty 
plasmid was purchased from ECACC and maintained according to manufacturers instructions.
786-0: The human renal cell carcinoma cell line 786-0 was purchased from ATCC and maintained according to 
manufacturers instructions
HUVEC: The human umbilical vein endothelial cell line HUVEC was purchased from Camcrex and maintained in 
EGM-2 medium.
K562: The human chronic myelogenous leukaemia cell line K562 was purchased from ECACC and maintained in 
RPMI with Glutamax + 10% FBS. U87MG: The human glioblastoma cell line U87MG was purchased from ATCC 
and maintained according to the manufacturers instructions.
B16: The murine melanoma cell line B16 was purchased from ATCC and maintained according to the manufacturers
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instructions.
LNCap: The human prostate cancer cell line LNCap was purchased from ATCC and maintained in RPMI with 
Glutamax + 10% FBS
Huh-7: Human liver, epithelial like cultivated in Eagles MEM with 10 % FBS, 2mM Glutamax I, 1x non-essential 
amino acids, Gentamicin 25 μg/ml
L428: (Deutsche Sammlung für Mikroorganismen (DSM, Braunschwieg, Germany)): Human B cell lymphoma main
tained in RPMI 1640 supplemented with 10% FCS, L-glutamine and antibiotics.
L1236: (Deutsche Sammlung für Mikroorganismen (DSM, Braunschwieg, Germany)): Human B cell lymphoma 
maintained in RPMI 1640 supplemented with 10% FCS, L-glutamine and antibiotics.

Example 3: Design of a LNAantimiR library forall human microRNA sequences in miRBase microRNA database.

[0207] The miRBase version used was version 12, as reported in Griffiths-Jones, S., Grocock, R.J., van Dongen, S., 
Bateman, A., Enright, A.J. 2006. miRBase: microRNA sequences, targets and gene nomenclature. Nucleic Acids Res. 
34: D140-4, and available via http://microrna.sanger.ac.uk/sequences/index.shtml.
[0208] Table 1 shows 7,8 and 9mer nucleotide sequences comprising the seedmer sequence of micro RNA’s according 
to the miRBase micro RNA database. The seedmer sequence comprises the reverse complement of the microRNA 
seed region. In some emboidments the oligomer of the invention has a contiguous nucleotide sequence selected from 
the 7mer, 8mer or 9mer sequences. With respect to the 7mer, 8mer and 9mer sequences, in some embodiments, all 
the internucleoside linkages are phosphorothioate. The 7mer, 8mer and 9mer nucleotide sequences may consist of 
sequence of nucleotide analogues as described herein, such as LNA nucleotide analogues. LNA cytosines may be 
methyl-cytosine (5’methyl-cytosine). In some embodiments, the LNA is beta-D-oxy-LNA.

Table 3 provides a list of microRNAs grouped into those which can be targeted by the same seedmer oligomers, 
such as the 7, 8 or 9mers provided herein (see table 1).

Table 3

hsa-let-7a*, hsa-let-7f-1*

hsa-let-7a, hsa-let-7b, hsa-let-7c, hsa-let-7d, hsa-let-7f, hsa-miR-98, hsa-let-7g, hsa-let-7i

hsa-miR-1, hsa-miR-206

hsa-miR-103, hsa-miR-107

hsa-miR-10a, hsa-miR-10b

hsa-miR-125b, hsa-miR-125a-5p

hsa-miR-129*, hsa-miR-129-3p

hsa-miR-130a, hsa-miR-301a, hsa-miR-130b, hsa-miR-454, hsa-miR-301b

hsa-miR-133a, hsa-miR-133b

hsa-miR-135a, hsa-miR-135b

hsa-miR-141, hsa-miR-200a

hsa-miR-146a, hsa-miR-146b-5p

hsa-miR-152, hsa-miR-148b

hsa-miR-154*, hsa-miR-487a

hsa-miR-15a, hsa-miR-16, hsa-miR-15b, hsa-miR-195, hsa-miR-497

hsa-miR-17, hsa-miR-20a, hsa-miR-93, hsa-miR-106a, hsa-miR-106b, hsa-miR-20b, hsa-miR-526b*

hsa-miR-181a, hsa-miR-181c

hsa-miR-181b, hsa-miR-181d

hsa-miR-18a, hsa-miR-18b

hsa-miR-190, hsa-miR-190b

hsa-miR-192, hsa-miR-215

27

http://microrna.sanger.ac.uk/sequences/index.shtml


DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

(continued)

Table 3

hsa-miR-196a, hsa-miR-196b

hsa-miR-199a-3p, hsa-miR-199b-3p

hsa-miR-199a-5p, hsa-miR-199b-5p

hsa-miR-19a*, hsa-miR-19b-1*, hsa-miR-19b-2*

hsa-miR-19a, hsa-miR-19b

hsa-miR-200b, hsa-miR-200c

hsa-miR-204, hsa-miR-211

hsa-miR-208a, hsa-miR-208b

hsa-miR-212, hsa-miR-132

hsa-miR-23a*, hsa-miR-23b*

hsa-miR-23a, hsa-miR-23b, hsa-miR-130a*

hsa-miR-24-1*, hsa-miR-24-2*

hsa-miR-25, hsa-miR-92a, hsa-miR-367, hsa-miR-92b

hsa-miR-26a, hsa-miR-26b

hsa-miR-26a-1*, hsa-miR-26a-2*

hsa-miR-27a, hsa-miR-27b

hsa-miR-29a, hsa-miR-29b, hsa-miR-29c

hsa-miR-302a, hsa-miR-302b, hsa-miR-302c, hsa-miR-302d, hsa-miR-373, hsa-miR-520e, hsa-miR- 520a-3p, 
hsa-miR-520b, hsa-miR-520c-3p, hsa-miR-520d-3p

hsa-miR-302b*, hsa-miR-302d*

hsa-miR-30a*, hsa-miR-30d*, hsa-miR-30e*

hsa-miR-30a, hsa-miR-30c, hsa-miR-30d. hsa-miR-30b, hsa-miR-30e

hsa-miR-330-5p, hsa-miR-326

hsa-miR-34a, hsa-miR-34c-5p, hsa-miR-449a, hsa-miR-449b

hsa-miR-362-3p, hsa-miR-329

hsa-miR-374a, hsa-miR-374b

hsa-miR-376a, hsa-miR-376b

hsa-miR-378, hsa-miR-422a

hsa-miR-379*, hsa-miR-411*

hsa-miR-381, hsa-miR-300

hsa-miR-509-5p, hsa-miR-509-3-5p

hsa-miR-515-5p, hsa-miR-519e*

hsa-miR-516b*, hsa-miR-516a-3p

hsa-miR-517a, hsa-miR-517c

hsa-miR-518a-5p, hsa-miR-527

hsa-miR-518f, hsa-miR-518b, hsa-miR-518c, hsa-miR-518a-3p, hsa-miR-518d-3p

hsa-miR-519c-3p, hsa-miR-519b-3p, hsa-miR-519a

hsa-miR-519c-5p, hsa-miR-519b-5p, hsa-miR-523*, hsa-miR-518f*, hsa-miR-526a, hsa-miR-520c

28



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

(continued)

We have constructed an 8-mer LNA-antimiR against miR-21, miR-155 and miR-122 (designated here as micromiR) that 
is fully LNA modified and phosphorothiolated (see figure 1 and Table 6). Our results from repeated experiments in MCF- 
7, HeLa, Raw and Huh-7 cells using a luciferase sensor plasmid for miR-21, miR-155 and miR-122 demonstrate that 
the fully LNA-modified short LNA-antimiRs are highly potent in antagonizing microRNAs.

Table 4. LNA antimiR & MicromiR sequences and predicted Tms

SEQ ID# microRNA sequence Tm (°C)

3204 miR-21 T c A G t C T G a T a A g C T 73

3205 GATAAGCT 33

3206 miR-155 T c A c A A T t a G C A t T A 63

3207 TAGCATTA 45

4 miR-122 CcAttGTcaCaCtCC 73

3208 CACACTCC 62

Capital letters are LNA units, such as beta-D-oxy LNA. Lower case letters are DNA units. Intemudeoside linkages 
are preferably phosphorothioate. LNA cytosines are all preferably methylated/5-methyl cytosine.

The melting temperatures can be assessed towards the mature microRNA sequence, using a synthetic microRNA 
oligonucleotide (typically consisting of RNA nucleotides with a phosphodiester backbone). Typically measured Tms are 
higher than predicted Tms when using LNA oligomers against the RNA target.

Example 4: Assessment of miR-21 antagonism by SEQ ID #3205 LNA-antimiR in MCF-7 cells using a luciferase 
sensor assay.

[0209] In order to assess the efficiency of a fully LNA-modified 8-mer LNA-antimiR (SEQ ID #3205) oligonucleotide 
in targeting and antagonizing miR-21, luciferase sensor constructs were made containing a perfect match target site for 
the mature miR-21 and as control, a target site with two mutations in the seed (Fig. 6). In order to monitor microRNA- 
21 inhibition, the breast carcinoma cell line MCF-7 was transfected with the different luciferase constructs together with 
the miR-21 antagonist SEQ ID #3205 at varying concentrations in comparison with a 15-mer LNA-antimiR SEQ ID #3204 
against miR-21. After 24 hours, luciferase activity was measured.
[0210] Results: As seen in Figure 2, the new fully LNA-modified 8-mer LNA-antimiR (SEQ ID #3205) shows two-fold 
higher potency compared to SEQ ID #3204, as shown by de-repression of the luciferase activity. By contrast, the control 
miR-21 sensor construct with two mismatches in the miR-21 seed did not show any de-repression of the firefly luciferase 
activity, thereby demonstrating the specificity of the perfect match miR-21 sensor in monitoring miR-21 activity in cells. 
The de-repression of luciferase activity by the 8-mer LNA-antimiR is clearly dose-dependent, which is not seen with 
SEQ ID #3204. Moreover, the new 8-mer is also much more potent at lower doses than SEQ ID #3204.
[0211] To conclude, the 8-mer LNA-antimiR (SEQ ID #3205) shows significantly improved potency in inhibition of miR- 
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21 in vitro compared to the 15-mer LNA-antimiR SEQ ID #3204 targeting miR-21.

Materials and Methods:

[0212] Cell line: The breast carcinoma cell line MCF-7 was purchased from ATCC (#HTB-22™). MCF-7 cells were 
cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml Gen
tamicin.
[0213] Transfection: 400.000 cells were seeded per well in a 6-well plate the day before transfection in order to receive 
50-70% confluency the next day. On the day of transfection, MCF-7 cells were transfected with 0.8 ug miR-21 perfect 
match/psiCHECK2, miR-21 .mm2/psiCHECK2 or empty psiCHECK2 vector (SDS Promega) together with 1 μΙ 
Lipofectamine2000 (Invitrogen) according to manufacturer’s instructions. After 24 hours, cells were harvested for luci
ferase measurements.
[0214] Luciferase assay: The cells were washed with PBS and harvested with cell scraper, after which cells were 
centrifugated for 5 min at 10.000 rpm. The supernatant was discarded and 50 μΙ 1 x Passive Lysis Buffer (Promega) 
was added to the cell pellet, after which cells were put on ice for 30 min. The lysed cells were spinned at 10.000 rpm 
for 30 min after which 20 μΙ were transferred to a 96 well plate and luciferase measurements were performed according 
to manufacturer’s instructions (Promega).

Example 5: Assessment of miR-21 antagonism by SEQ ID #3205 LNA-antimiR in HeLa cells using a luciferase 
sensor assay.

[0215] To further assess the efficiency of the fully LNA-modified 8-mer LNA-antimiR SEQ ID #3205 in targeting miR- 
21, the cervix carcinoma cell line HeLa was also transfected with the previously described miR-21 luciferase sensor 
constructs alongside SEQ ID #3205 at varying concentrations as described in the above section (Figure 3).
[0216] Results: The SEQ ID #3205 shows complete de-repression of the miR-21 luciferase sensor construct in HeLa 
cells already at 5 nM compared to SEQ ID #3204, which did not show complete de-repression until the highest dose 
(50 nM). In addition, antagonism of miR-21 by the 8-mer SEQ ID #3205 LNA-antimiR is dose-dependent. To demonstrate 
the specificity of the miR-21 luciferase sensor assay, a mismatched miR-21 target site (2 mismatches in seed) was also 
transfected into HeLa cells, but did not show any de-repression of the firefly luciferase activity.
[0217] To conclude, the fully LNA-modified SEQ ID #3205 shows significantly improved potency in inhibition of miR- 
21 in vitro, in both MCF-7 and HeLa cells compared to the 15-mer LNA-antimiR SEQ ID #3204.

Materials and Methods:

[0218] Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC (#93021013). HeLa cells 
were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml 
Gentamicin.
[0219] Transfection: 60.000 cells were seeded per well in a 24 well plate the day before transfection in order to receive 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 0.2 ug miR-21 perfect 
match/psiCHECK2, miR-21 .mm2/psiCHECK2 or empty psiCHECK2 vector together with 0,7 μΙ Lipofectamine2000 (In
vitrogen) according to manufacturer’s instructions. After 24 hours, cells were harvested for luciferase measurements.
[0220] Luciferase assay: The cells were washed with PBS and 100 μ11 x Passive Lysis Buffer (Promega) was added 
to each well, after which the 24 well plates was put on an orbital shaker for 30 min. The cells were collected and transferred 
to an eppendorf tube and spinned at 10.000 rpm for 30 min after which 10 μΙ were transferred to a 96 well plate and 
luciferase measurements were performed according to manufacturer’s instructions (Promega).

Example 6: Assessment of miR-155 antagonism by SEQ ID #3207 LNA-antimiR in mouse RAW cells using a 
luciferase sensor assay.

[0221] To ask whether a fully LNA-modified 8-mer LNA-antimiR can effectively antagonize miR-155, a perfect match 
targetsitefor miR-155 was cloned into the same luciferase vector (psiCHECK2) and transfected into the mouse leukaemic 
monocyte macrophage RAW cell line. Because the endogenous levels of miR-155 are low in the RAW cell line, the cells 
were treated with 100 ng/ml LPS for 24 hours in order to induce miR-155 accumulation.
[0222] Results: Luciferase measurements showed that the fully LNA-modified 8-mer LNA-antimiR SEQ ID #3207 
targeting miR-155 was similarly effective in antagonizing miR-155 compared to the 15-mer LNA-antimiR SEQ ID #3206 
(Figure 4). Both LNA-antimirs showed a >50% de-repression of the miR-155 luciferase sensor at 0.25 nM concentration 
and inhibited miR-155 in a dose-dependent manner.
[0223] Conclusion: These data further support the results from antagonizing miR-21, as shown in examples 1 and 
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2, demonstrating that a fully thiolated 8-mer LNA-antimiR is highly potent in microRNA targeting.

Materials and Methods:

[0224] Cell line: The mouse leukaemic monocyte macrophage RAW 264.7 was purchased from ATCC (TIB-71). RAW 
cells were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 4 mM Glutamax and 25 ug/ml 
Gentamicin.
[0225] Transfection: 500.000 cells were seeded per well in a 6 well plate the day before transfection in order to receive 
50% confluency the next day. On the day of transfection, MCF-7 cells were transfected with 0.3 ug miR-155 or empty 
psiCHECK2 vector together with 10 μΙ Lipofectamine2000 (Invitrogen) according to manufacturer’s instructions. In order 
to induce miR-155 accumulation, LPS (100 ng/ml) was added to the RAW cells after the 4 hour incubation with the 
transfection complexes. After another 24 hours, cells were harvested for luciferase measurements.
[0226] Luciferase assay: The cells were washed with PBS and harvested with cell scraper, after which cells were 
centrifugated for 5 min at 2.500 rpm. The supernatant were discarded and 50 μΙ 1 x Passive Lysis Buffer (Promega) 
was added to the cell pellet, after which cells were put on ice for 30 min. The lysed cells were spinned at 10.000 rpm 
for 30 min after which 20 μΙ were transferred to a 96 well plate and luciferase measurments were performed according 
to manufacturer’s instructions (Promega).

Example 7: Assessment of miR-122 antagonism by SEQ ID #3208 LNA-antimiR in HuH-7 cells using a luciferase 
sensor assay.

[0227] The potency of the fully modified 8-mer LNA-antimiR SEQ ID #3208 against miR-122 was assessed in the 
human hepatoma cell line HuH-7. The HuH-7 cells were transfected with luciferase sensor construct containing a perfect 
match miR-122 target site. After 24 hours luciferase measurements were performed (Figure 5).
[0228] Results: The fully LNA-modified 8-mer LNA-antimiR SEQ ID #3208 is more potent than the 15-mer LNA- 
antimiR SEQ ID #4 at low concentration, as shown by de-repression of the miR-122 luciferase sensor. Both LNA-antimiRs 
inhibit miR-122 in a dose-dependet manner (Figure 5). Conclusion: The fully LNA-modified 8-mer LNA-antimiR SEQ 
ID #3208 targeting miR-122 shows improved potency in inhibition of miR-122 in vitro.

Materials and Methods:

[0229] Cell line: The human hepatoma cell line HuH-7 was a kind gift from R. Bartenschlager, Heidelberg. Huh-7 cells 
were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml 
Gentamicin.
[0230] Transfection: 8.000 cells were seeded per well in a 96 well plate the day before transfection in order to receive 
50-70% confluency the next day. On the day of transfection, HuH-7 cells were transfected with 57 ng miR-122 or empty 
psiCHECK2 vector together with 1 μΙ Lipofectamine2000 (Invitrogen). After 24 hours, cells were harvested for luciferase 
measurements.
[0231] Luciferase assay: 50 μΙ 1 x Passive Lysis Buffer (Promega) was added to each well, after which the 96 well 
plate was put on an orbital shaker for 30 min. To each well the Dual-luciferase Reporter assay system (Promega) was 
added and luciferase measurements were performed according to manufacturer’s instructions (Promega).

Example 8. Assessment of miR-21 antagonism by comparing an 8-mer (SEQ ID #3205) versus a 15-mer (SEQ 
ID #3204) LNA-antimiR in human prostate carcinoma cells (PC3).

[0232] We have previously shown (patent application 1051), that an 8-mer LNA-antimiR that is fully LNA-modified and 
phosphorothiolated is able to completely de-repress the miR-21 luciferase reporter levels in the human cervix carcinoma 
cell line HeLa and partly de-repress the miR-21 luciferase reporter levels in the human breast carcinoma cell line MCF- 
7. We next extended this screening approach to the human prostate cancer cell line PC3. To assess the efficiency of 
the different LNA-antimiR oligonucleotides against miR-21, luciferase reporter constructs were generated in which a 
perfect match target site for the mature miR-21 and a target site with two mismatches in the seed were cloned in the 
3’UTR of Renilla luciferase gene (Figure 7). In order to monitor miR-21 inhibition, PC3 cells were transfected with the 
different luciferase constructs together with the miR-21 antagonist SEQ ID #3205 (8-mer) and for comparison with the 
15-mer LNA-antimiR perfect match SEQ ID #3204 at varying concentrations. After 24 hours, luciferase activity was 
measured.
[0233] Results: The luciferase reporter experiments showed a dose-dependent de-repression of the luciferase miR- 
21 reporter activity with the 15-mer LNA-antimiR against miR-21 (SEQ ID #3204). However, complete de-repression of 
the luciferase reporter was not obtained even at the highest concentrations (Figure 7). In contrast, the cells that were 
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transfected with the 8-merfully LNAsubstituted LNA-antimiR showed complete de-repression already at 1 nM, indicating 
significantly improved potency compared to the 15-mer LNA-antimiR. The luciferase control reporter harboring a mis
match target site for miR-21 was not affected by either LNA-antimiR, demonstrating high specificity of both LNA-antimiRs. 
[0234] Conclusion: The micromer is far more potent than the 15-mer LNA-antimiR in targeting miR-21 and has so 
far shown to be most potent in prostate carcinoma cells.

Materials and Methods:

[0235] Cell line: The human prostate carcinoma PC3 cell line was purchased from ECACC (#90112714). PC3 cells 
were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin. 
[0236] Transfection: 100.000 cells were seeded per well in a 12-well plate the day before transfection in order to 
receive 50% confluency the next day. On the day of transfection, PC3 cells were transfected with 0.3 μg miR-21 or 
empty psiCHECK2 vector together with 1,2 μΙ Lipofectamine2000 (Invitrogen) according to manufacturer’s instructions. 
Transfected was also varying concentrations of LNA-antimiRs. After 24 hours, cells were harvested for luciferase meas
urements.
[0237] Luciferase assay: The cells were washed with PBS and 250 μ11 x Passive Lysis Buffer (Promega) was added 
to the wells. The plates were placed on a shaker for 30 min., after which the cell lysates were transferred to eppendorf 
tubes. The cell lysate was centrifugated for 10 min at 2.500 rpm after which 20 μΙ were transferred to a 96 well plate 
and luciferase measurements were performed according to manufacturer’s instructions (Promega).

Example 9. Specificity assessment of miR-21 antagonism by an 8-mer LNA-antimiR

[0238] To investigate the specificity of our short LNA-antimiR targeting miR-21, we designed an 8-mer mismatch 
control LNA-antimiR (SEQ ID #3218) containing 2 mismatches in the seed recognition sequence (see Figure 8). The 
luciferase reporter constructs described in example 1 were transfected into the human cervix carcinoma cell line HeLa 
together with the LNA mismatch control oligo SEQ ID#3218 and its efficacy was compared with the 8-mer LNA-antimiR 
(SEQ ID #3205) targeting miR-21. After 24 hours, luciferase activity was measured. Results: As shown in Figure 8, 
transfection of the fully LNA-modified 8-mer LNA-antimiR in HeLa cells resulted in complete de-repression of the luciferase 
miR-21 reporter already at 5 nM. In contrast, when the cells were transfected with the 8-mer LNA mismatch control oligo, 
combined with the results obtained with the control miR-21 luciferase reporter having two mismatches in the miR-21 
seed, these data demonstrate high specificity of the fully LNA-subsituted 8-mer LNA-antimiR in targeting miR-21 in Heia 
cells.
[0239] Analysis of the miRBase microRNA sequence database showed that the miR-21 recognition sequence, of the 
LNA-antimiR SEQ ID #3205 is unique for microRNA-21. However, when decreasing the micromer length to 7 nt, it is 
not specific for only miR-21, since ath-miR-844, mmu-miR-590-3p and has-miR-590-3p are also targeted.
[0240] Conclusion:Exhanging two nucleotide positions within the 8-mer LNA-antimiR with two mismatching nucleotides 
completely abolished the antagonizing activity of the LNA-antimiR for miR-21.

Materials and Methods:

[0241] Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC (#93021013). HeLa cells 
were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml 
Gentamicin.
[0242] Transfection: 60.000 cells were seeded per well in a 24-well plate the day before transfection in order to receive 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 0.2 ug miR-21 perfect 
match/psiCHECK2, miR-21 .mm2/psiCHECK2 or empty psiCHECK2 vector together with 0,7 μΙ Lipofectamine2000 (In
vitrogen) according to manufacturer’s instructions. Transfected was also varying concentrations of LNA-antimiRs. After 
24 hours, cells were harvested for luciferase measurements.
[0243] Luciferase assay: The cells were washed with PBS and 100 μ11 x Passive Lysis Buffer (Promega) was added 
to each well, after which the 24-well plates were put on an orbital shaker for 30 min. The cells were collected and 
transferred to an eppendorf tube and spinned at 10.000 rpm for 30 min after which 10 μΙ were transferred to a 96-well 
plate and luciferase measurements were performed according to manufacturer’s instructions (Promega).

Example 10. Assessment of the shortest possible length of a fully LNA-modified LNA-antimiR that mediates 
effective antagonism of miR-21.

[0244] To further investigate the LNA-antimiR length requirements, we designed a 7-mer and a 6-mer LNA-antimiR 
targeting miR-21, both fully LNA-modified and phosphorothiolated oligonucleotides. The miR-21 luciferase reporter
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constructs were transfected into HeLa cells along with the LNA-antimiRs at varying concentrations. Luciferase meas
urements were performed after 24 hours.
[0245] Results: As seen in Figure 9, the 7-mer LNA-antimiR mediates de-repression of the miR-21 luciferase reporter 
plasmid, but at lower potency compared to the 8-mer LNA-antimiR (SEQ ID #3205). Nevertheless, a dose-dependent 
trend can still be observed. By contrast, the 6-mer LNA-antimiR did not show any inhibitory activity.
[0246] Conclusion: To conclude, the shortest possible length of an LNA-antimiR which is able to mediate miR-21 
inhibition is 7 nucleotides. However, the 7-mer LNA-antimiR is less potent compared to the 8-mer LNA-antimiR for miR-21.

Materials and Methods:

[0247] Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC (#93021013). HeLa cells 
were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml 
Gentamicin.
[0248] Transfection: 60.000 cells were seeded per well in a 24 well plate the day before transfection in order to receive 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 0.2 ug miR-21 perfect 
match/psiCHECK2, miR-21 .mm2/psiCHECK2 or empty psiCHECK2 vector together with 0,7 μΙ Lipofectamine2000 (In- 
vitrogen) according to manufacturer’s instructions. Transfected was also varying concentrations of LNA-antimiRs. After 
24 hours, cells were harvested for luciferase measurements.
[0249] Luciferase assay: The cells were washed with PBS and 100 μ11 x Passive Lysis Buffer (Promega) was added 
to each well, after which the24-well plates was put on an orbital shakerfor30 min. The cells were collected and transferred 
to an eppendorf tube and spinned at 10.000 rpm for 30 min after which 10 μΙ were transferred to a 96-well plate and 
luciferase measurements were performed according to manufacturer’s instructions (Promega).

Example 11. Length assessment of fully LNA-substituted LNA-antimiRs antagonizing miR-21

[0250] Next, we investigated the effect of increasing the length from a 9-mer to a 14-mer fully LNA substituted LNA- 
antimiRs on antagonizing miR-21 in HeLa cells. The resulting LNA-antimiRs were transfected into HeLa cells together 
with the miR-21 luciferase reporter constructs (Figure 10). Luciferase measurements were performed after 24 hours.
[0251] Results: The 9-mer LNA-antimiR SEQ ID #3211 (9-mer) showed dose-dependent de-repression of the miR- 
21 luciferase reporter which did not reach complete de-repression, as demonstrated for the 7-mer LNA-antimiR (SEQ 
ID #3210). Increasing the length to 10-mer to 14-mer (SEQ ID #3212, SEQ ID #3213 and SEQ ID #3214) decreased 
the potency as shown by less efficient de-repression of the miR-21 reporter.
[0252] Conclusion: As shown in Figure 10, the longest fully LNA-modified and phosphorothiolated LNA-antimiR which 
is still able to mediate miR-21 inhibition is a 9-mer LNA-antimiR SEQ ID #3211. However, it is clearly less efficient than 
the 7-mer and 8-mer LNA-antimiRs.
[0253] Materials and Methods: Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC 
(#93021013). HeLa cells were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 
1x NEAA and 25 ug/ml Gentamicin.
[0254] Transfection: 60.000 cells were seeded per well in a 24-well plate the day before transfection in orderto achieve 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 0.2 ug miR-21 perfect 
match/psiCHECK2, miR-21 .mm2/psiCHECK2 or empty psiCHECK2 control vector without target site together with 0,7 
μΙ Lipofectamine2000 (Invitrogen) according to manufacturer’s instructions. Transfected was also varying concentrations 
of LNA-antimiRs. After 24 hours, cells were harvested for luciferase measurements.
[0255] Luciferase assay: The cells were washed with PBS and 100 μ11 x Passive Lysis Buffer (Promega) was added 
to each well, after which the 24-well plates were put on an orbital shaker for 30 min. The cells were collected and 
transferred to an eppendorf tube and spinned at 10.000 rpm for 30 min after which 10 μΙ were transferred to a 96-well 
plate and luciferase measurements were performed according to manufacturer’s instructions (Promega).

Example 12. Determination of the most optimal position foran 8-mer LNA-antimiR within the miR target recog
nition sequence.

[0256] Our experiments have shown that the most potent fully LNA-modified phosphorothiolated LNA-antimiR is 8 
nucleotides in length. To assess the most optimal position for an 8-mer LNA-antimiR within the miR target recognition 
sequence, we designed four different fully LNA-modified 8-mer LNA-antimiRs tiled across the mature miR-21 sequence 
as shown in Figure 11. The different LNA-antimiRs were co-transfected together with the miR-21 luciferase reporter 
constructs into HeLa cells. Luciferase measurements were performed after 24 hours.
[0257] Results: The only LNA-antimiR that mediated efficient silencing of miR-21 as measured by the luciferase 
reporter was SEQ ID #3205, which targets the seed region of miR-21. Neither SEQ ID #3215 which was designed to 
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cover the 3’end of the seed (50% seed targeting) did not show any effect, nor did the other two LNA-antimiRs SEQ ID 
#3216 or SEQ ID #3217, which were positioned to target the central region and the 3’end of the mature miR-21, respec
tively. Conclusion: The only 8-mer LNA-antimiR mediating potent silencing of miR-21 is the one targeting the seed of 
the miR-21.

Materials and Methods:

[0258] Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC (#93021013). HeLa cells 
were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml 
Gentamicin.
[0259] Transfection: 60.000 cells were seeded per well in a 24-well plate the day before transfection in orderto achieve 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 0.2 ug miR-21 perfect 
match/psiCHECK2, miR-21 .mm2/psiCHECK2 or empty psiCHECK2 vector together with 0,7 μΙ Lipofectamine2000 (In- 
vitrogen) according to the manufacturer’s instructions. Transfected was also varying concentrations of LNA-antimiRs. 
After 24 hours, cells were harvested for luciferase measurements.
[0260] Luciferase assay: The cells were washed with PBS and 100 μ11 x Passive Lysis Buffer (Promega) was added 
to each well, after which the 24-well plates was put on an orbital shakerfor30 min. The cells were collected and transferred 
to an eppendorf tube and spinned at 10.000 rpm for 30 min after which 10 μΙ were transferred to a 96 well plate and 
luciferase measurements were performed according to manufacturer’s instructions (Promega).

Example 13. Validation of interaction of the miR-21 target site in the Pdcd4-3’-UTR and miR-21 using the 8-mer 
SEQ ID #3205 LNA-antimiR.

[0261] The tumour suppressor protein Pdcd4 inhibits TPA-induced neoplastic transformation, tumour promotion and 
progression. Pdcd4 has also been shown to be upregulated in apoptosis in response to different inducers. Furthermore, 
downregulation of Pdcd4 in lung and colorectal cancer has also been associated with a poor patient prognosis. Recently, 
Asangani et al and Frankel et al showed that the Pdcd4-3’-UTR contains a conserved target site for miR-21, and 
transfecting cells with an antimiR-21, resulted in an increase in Pdcd4 protein. We therefore constructed a luciferase 
reporter plasmid, harboring 313 nt of the 3’UTR region of Pdcd4 encompassing the aforementioned miR-21 target site, 
which was co-transfected together with different LNA-antimiRs into HeLa cells. The different LNA-antimiRs were; SEQ 
ID #3205 (8-mer, perfect match) or SEQ ID #3218 (8-mer, mismatch). Luciferase measurements were performed after 
24 hours.
[0262] Results: As shown in Figure 12, in cells transfected with the Pdcd4 3’UTR luciferase reporter and SEQ ID 
#3205, an increase in luciferase activity was observed, indicating interaction between the Pdcd4 3’UTR and miR-21. 
However, transfecting the cells with the mismatch compound, SEQ ID #3218, no change in luciferase activity was 
observed, which was expected since the compound does not antagonize miR-21. When comparing the 8-mer LNA- 
antimiR against two longer designed LNA-antimiRs, the short fully LNA-modified and phosphorothiolated LNA-antimiR 
was significantly more potent, confirming previous luciferase assay data. Conclusion: These data conclude that SEQ 
ID #3205, which antagonizes miR-21, can regulate the interaction between Pdcd4 3’UTR and miR-21.

Materials and Methods:

[0263] Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC (#93021013). HeLa cells 
were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml 
Gentamicin.
[0264] Transfection: 60.000 cells were seeded per well in a 24-well plate the day before transfection in orderto achieve 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 0.2 ug 
Pdcd4-3’UTR/psiCHECK2 or empty psiCHECK2 vector together with 0,7 μΙ Lipofectamine2000 (Invitrogen) according 
to the manufacturer’s instructions. Varying concentrations of the LNA-antimiR oligonucleotides were also transfected. 
After 24 hours, cells were harvested for luciferase measurements.
[0265] Luciferase assay: The cells were washed with PBS and 100 μ11 x Passive Lysis Buffer (Promega) was added 
to each well, after which the 24-well plates was put on an orbital shakerfor30 min. The cells were collected and transferred 
to an eppendorf tube and spinned at 10.000 rpm for 30 min after which 10 μΙ were transferred to a 96 well plate and 
luciferase measurements were performed according to manufacturer’s instructions (Promega).
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Example 14. Comparison of an 8-mer LNA-antimiR (SEQ ID #3207) with a 15-mer LNA-antimiR (SEQ ID #3206) 

in antagonizing miR-155 in mouse RAW cells.

[0266] To ask whether our approach of using short LNA-antimiRs could be adapted to targeting other miRNAs we 
designed a fully LNA-modified 8-mer LNA-antimiR against microRNA-155. A perfect match target site for miR-155 was 
cloned into the 3’UTR of the luciferase gene in the reporter plasmid psiCHECK2 and transfected into the mouse RAW 
macrophage cell line together with an 8-mer or a 15-mer LNA-antimiR. Because the endogenous levels of miR-155 are 
low in the RAW cell line, the cells were treated with 100 ng/ml LPS for 24 hours in order to induce miR-155 accumulation. 
After 24 hours, luciferase analysis was performed.
[0267] Results: Luciferase measurements showed that the fully LNA-modified 8-mer LNA-antimiR SEQ ID #3207 
targeting miR-155 was similarly effective in antagonizing miR-155 compared to the 15-mer LNA-antimiR SEQ ID #3206 
(Figure 13). Both LNA-antimiRs showed a >50% de-repression of the miR-155 luciferase sensor at 0.25 nM concentration 
and inhibited miR-155 in a dose-dependent manner.
[0268] Analysis of the miRBase microRNA sequence database showed that the miR-155 recognition sequence, of 
the LNA-antimiR SEQ ID #3207 is unique for microRNA-155. However, when decreasing the LNA-antimiR length to 7 
nt, it is not specific for only miR-155, mdv1-miR-M4 and kshv-miR-K12-11 is also targeted.
[0269] Conclusion: Afully LNA-modified and phosphorothiolated 8-mer LNA-antimiR is equally potent compared with 
a 15-mer LNA-antimiR of a mixed LNA/DNA design in antagonizing miR-155. Thus, our approach of using short LNA- 
antimiRs can be readily adapted to targeting of other miRNAs

Materials and Methods:

[0270] Cell line: The mouse macrophage RAW 264.7 cell line was purchased from ATCC (TIB-71). RAW cells were 
cultured in DMEM medium, supplemented with 10% fetal bovine serum, 4 mM Glutamax and 25 ug/ml Gentamicin.
[0271] Transfection: 500.000 cells were seeded per well in a 6-well plate the day before transfection in order to receive 
50% confluency the next day. On the day of transfection, RAW 264.7 cells were transfected with 0.3 ug miR-155 perfect 
match/psiCHECK2 or empty psiCHECK2 vector together with 10 μΙ Lipofectamine2000 (Invitrogen) according to the 
manufacturer’s instructions. Transfected was also varying concentrations of LNA-antimiRs. In order to induce miR-155 
accumulation, LPS (100 ng/ml) was added to the RAW cells after the 4 hour incubation with the transfection complexes. 
After another 24 hours, cells were harvested for luciferase measurements.
[0272] Luciferase assay: The cells were washed with PBS and harvested with cell scraper, after which cells were 
spinned for 5 min at 2.500 rpm. The supernatant was discarded and 50 μΙ 1 x Passive Lysis Buffer (Promega) was 
added to the cell pellet, after which cells were put on ice for 30 min. The lysed cells were spinned at 10.000 rpm for 30 
min after which 20 μΙ were transferred to a 96-well plate and luciferase measurements were performed according to the 
manufacturer’s instructions (Promega).

Example 15. Assessment of c/EBPß protein levels as a functional readout for miR-155 antagonism by short 
LNA-antimiR (SEQ ID #3207).

[0273] As a functional readout for miR-155 antagonism by short LNA-antimiR (SEQ ID #3207) we determined the 
protein levels of a novel miR-155 target, c/EBPß. The mouse macrophage RAW cell line was transfected together with 
either an 8-mer (SEQ ID #3207) or a 15-mer (SEQ ID #3206) LNA-antimiR in the absence or presence of pre-miR-155. 
As mismatch controls for the 15-mer, SEQ ID #4 was used, which targets miR-122 and for the 8-mer SEQ ID #3205 
was used, which targets miR-21. These two control miRNAs do not regulate c/EBPß expression levels. LPS was used 
to induce miR-155 accumulation and cells were harvested after 16 hours with LPS. c/EBPß has three isoforms; LIP, 
LAP and LAP* that were detected by Western blot analysis and the same membranes were re-probed with beta-tubulin 
as loading control. Results: Ratios were calculated for c/EBPß LIP and beta-tubulin as indicated in Figure 14. RAW 
cells that were transfected with the 15-mer LNA-antimiR and no pre-miR-155 all showed equal c/EBPß LIP/beta-tubulin 
ratios, due to inhibition of miR-155 increases the c/EBPß LIP levels (Figure 14, left panel). By comparison, transfection 
of pre-miR-155 in RAW cells resulted in decreased c/EBPß LIP levels as expected, if c/EBPß was a miR-155 target, as 
shown in lanes with protein extracts from RAW cells treated with no LNA or a mismatch. However, protein extracts from 
RAW cells transfected with LNA-antimiR against miR-155, showed an increase of c/EBPß LIP levels. The same exper
iments were also carried out with the 8-mer LNA-antimiR-155 (SEQ ID #3207) and as shown in Figure 14 (right panel) 
comparable results to those with the 15-mer LNA-antimiR SEQ ID #3206 were obtained.
[0274] Conclusion: Antagonism of miR-155 using either an 8-mer or a 15-mer LNA-antimiR leads to de-repression 
of the direct target c/EBPß.
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Materials and Methods:

[0275] Cell line: The mouse macrophage RAW 264.7 cell line was purchased from ATCC (TIB-71). RAW cells were 
cultured in DMEM medium, supplemented with 10% fetal bovine serum, 4 mM Glutamax and 25 ug/ml Gentamicin.
[0276] Transfection: 500.000 cells were seeded per well in a 6-well plate the day before transfection in orderto achieve 
50% confluency the next day. On the day of transfection, RAW 264.7 cells were transfected with 5 nmol pre-miR-155 
(Ambion) and/or5 nM LNA-antimiR together with 10 μΙ Lipofectamine2000 (Invitrogen) according to the manufacturer’s 
instructions. Transfected was also varying concentrations of LNA-antimiRs. In order to induce miR-155 accumulation, 
LPS (100 ng/ml) was added to the RAW cells after the 4 hour incubation with the transfection complexes. After 16 hours, 
cells were harvested for protein extraction and western blot analysis. Western biot: Cells were washed with PBS, trypsi- 
nated, transferred to eppendorf tubes and 250 μΙ lysis buffer (IxRIPA) was added. The cell lysate was placed on ice for 
20 min and spinned at 10.000 rpm for 10 minutes. The protein concentration was measured with Coomassie Plus 
according to the manufacturer’s instructions and 80 ug was loaded onto a 4-12% BIS-TRIS gel. The membrane was 
incubated overnight at 4°C with the primary monoclonal mouse antibody C/EBP β (Santa Cruz) with a 1:100 concentration, 
Immunoreactive bands were visualized with ECL Plus (Amersham).

Example 16. Antagonism of miR-106b by a fully LNA-modified 8-mer (SEQ ID #3221) LNA-antimiR

[0277] To confirm that our approach of using short LNA-antimiRs could be adapted to targeting of other miRNAs we 
designed a fully LNA-modified 8-mer LNA-antimiR against microRNA-106b. A perfect match target site for miR-106b 
was cloned into the 3’UTR of the luciferase gene in the vector (psiCHECK2) and transfected into the human cervix 
carcinoma HeLa cell line together with a short LNA-antimiR (SEQ ID #3221) or with a 15-mer LNA-antimiR (SEQ ID 
#3228) at varying concentrations. Luciferase measurements were performed after 24 hours.
[0278] Results: Transfection of the 8-mer LNA-antimiR SEQ ID #3221 against miR-106b resulted in dose-dependent 
inhibition of miR-106b as shown by de-repression of the luciferase reporter, which was completely de-repressed at 1 
nM LNA-antimiR concentration (Figure 15). Comparable results were obtained using the 15-mer LNA-antimiR SEQ ID 
#3228 demonstrating that an 8-mer LNA-antimiR is similarly potent to a 15-mer.
[0279] Conclusion: Targeting of miR-106b in HeLa cells shows that an 8-mer fully LNA-modified and phosphorotiolated 
LNA-antimiR is equally potent compared with a 15-mer LNA/DNA mixmer LNA-antimiR.

Materials and Methods:

[0280] Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC (#93021013). HeLa cells 
were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml 
Gentamicin.
[0281] Transfection: 5.200 cells were seeded perwell in a96-well plate the day before transfection in orderto achieve 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 57 ng miR-21 perfect 
match/psiCHECK2, miR-21 .mm2/psiCHECK2 or empty psiCHECK2 vector together with 0,14 μΙ Lipofectamine2000 
(Invitrogen) according to the manufacturer’s instructions. Transfected was also varying concentrations of LNA-antimiRs. 
After 24 hours, cells were harvested for luciferase measurements.
[0282] Luciferase assay: The cells were washed with PBS and 30 μΙ 1 x Passive Lysis Buffer (Promega) was added 
to each well, after which the24-well plates was put on an orbital shakerfor30 min. The cells were collected and transferred 
to eppendorf tubes and spinned at 10.000 rpm for 30 min after which luciferase measurements were performed according 
to the manufacturer’s instructions (Promega).

Example 17. Antagonism of miR-19a by a fully LNA-modified 8-mer (SEQ ID #3222) LNA-antimiR

[0283] To further confirm that our approach of using short LNA-antimiRs can be readily adapted to targeting of other 
miRNAs we designed a fully LNA-modified 8-mer LNA-antimiR against microRNA-19a. A perfect match target site for 
miR-19a was cloned in the 3’UTR of the luciferase gene in the psiCHECK2 vector. The reporter plasmid was transfected 
into the human cervix carcinoma HeLa cell line together with a short LNA-antimiR (SEQ ID #3222) or with a 15-mer 
LNA-antimiR (SEQ ID #3229) targeting miR-19a at varying concentrations. Luciferase measurements were performed 
after 24 hours.
[0284] Results: As shown in Figure 16, transfection of the 15-mer LNA-antimiR SEQ ID #3229 into HeLa efficiently 
antagonizes miR-19a as demonstrated by complete de-repression at 1 nM LNA-antimiR concentration. By comparison, 
transfection of the 8-mer LNA-antimiR SEQ ID #3222 resulted in effective miR-19a antagonism already at 0.5 nM 
concentration, indicating that this 8-mer LNA-antimiR is at least equally potent compared with a 15-mer LNA-antimiR in 
HeLa cells.
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[0285] Conclusion: Targeting ofmiR-19a in HeLacellsshowsthatan8-merfully LNA-modified and phosphorothiolated 
LNA-antimiR is at least equally potent compared with a 15-mer LNA/DNA mixmer LNA-antimiR.
[0286] Materials and Methods: Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC 
(#93021013). HeLa cells were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 
1x NEAA and 25 ug/ml Gentamicin.
[0287] Transfection: 5.200 cells were seeded per well in a 96-well plate the day before transfection in order to achieve 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 57 ng miR-21 perfect 
match/psiCHECK2, miR-21 .mm2/psiCHECK2 or empty psiCHECK2 vector together with 0,14 μΙ Lipofectamine2000 
(Invitrogen) according to manufacturer’s instructions. Transfected was also varying concentrations of LNA-antimiRs. 
After 24 hours, cells were harvested for luciferase measurements.
[0288] Luciferase assay: The cells were washed with PBS and 30 μΙ 1 x Passive Lysis Buffer (Promega) was added 
to each well, after which the24-well plates was put on an orbital shakerfor30 min. The cells were collected and transferred 
to eppendorf tubes and spinned at 10.000 rpm for 30 min after which luciferase measurements were performed according 
to the manufacturer’s instructions (Promega).

Example 18. Targeting of a microRNA family using short, fully LNA-substituted LNA-antimiR.

[0289] Next, we investigated whether it is possible to target a microRNAfamily using a single short 7-mer LNA-antimiR 
complementary to the seed sequence that is common for all family members (see Figure 17). In this experiment, we 
focused on miR-221 and miR-222 that are overexpressed in solid tumors of the colon, pancreas, prostate and stomach. 
It has also been shown that miR-221 and miR-222 are the most significantly upregulated microRNAs in glioblastoma 
multiforme. Furthermore, overexpression of miR-221 and miR-222 may contribute to the growth and progression of 
prostate carcinoma, at least in part by blocking the tumor suppressor protein p27. A perfect match target site for both 
miR-221 and miR-222, respectively, was cloned into the 3’UTR of the luciferase gene resulting in two reporter constructs. 
These constructs were then transfected either separate or combined into the prostate carcinoma cell line, PC3. In addition 
to the 7-mer, targeting both miR-221 and miR-222, we also co-transfected a 15-mer LNA-antimiR (15mer) targeting 
either miR-221 (SEQ ID #3223) or miR-222 (SEQ ID #3224), each transfected separately or together (see Figure 18 
left). Results: As shown in Figure 18, transfection of PC3 cells with the LNA-antimiR SEQ ID #3223 against miR-221 
resulted in efficient inhibition of miR-221 at 1 nM LNA-antimiR concentration. An inhibitory effect is also observed when 
using the luciferase reporter plasmid for miR-222 as well as when co-transfecting both luciferase reporters for miR-221 
and miR-222 simultaneously into PC3 cells. This inhibitory effect is most likely due to the shared seed sequence between 
miR-221 and miR-222. Similarly, transfection of PC3 cells with the LNA-antimiR SEQ ID #3224 against miR-222 resulted 
in efficient inhibition of miR-222 at 1 nM LNA-antimiR concentration as shown by complete de-repression of the luciferase 
reporter for miR-222. An inhibitory effect is also observed when using the luciferase reporter plasmid for miR-222 as 
well as when co-transfecting both luciferase reporters for miR-221 and miR-222 simultaneously into PC3 cells. Co- 
tranfection of both LNA-antimiR compounds SEQ ID #3223 and SEQ ID #3224 against miR-221 and miR-222, respec
tively, (see Figure 18 left), resulted in effective inhibition of both miRNAs as shown by complete de-repression of the 
luciferase reporter plasmids both when separately transfected and when co-transfected into PC3 cells. Interestingly, 
transfection of a single fully LNA-modified 7-mer LNA-antimiR (SEQ ID #3225) targeting the seed sequence of miR-221 
and miR-222 into PC3 cells resulted in efficient, dose-dependent antagonism of miR-221 and miR-222 simultaneously 
as shown by complete de-repression of the luciferase reporter plasmids both when separately transfected and when 
co-transfected into PC3 cells. This demonstrates that a single, short LNA-substituted LNA-antimiR can effectively target 
seed sequences thereby antagonizing entire microRNA families simultaneously. Analysis of the miRBase microRNA 
sequence database showed that the miR-221/222 seed recognition sequence, of the LNA-antimiR SEQ ID #3225 is 
unique for both miRNAs.
[0290] Conclusion: Our results demonstrate that LNA enables design and synthesis of short fully LNA-substituted 
LNA-antimiR oligonucleotides that can effectively target microRNA seed sequences thereby antagonizing entire micro
RNA families simultaneously.

Materials and Methods:

[0291] Cell line: The human prostate carcinoma PC3 cell line was purchased from ECACC (#90112714) PC3 cells 
were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin. 
[0292] Transfection: 100.000 cells were seeded per well in a 12-well plate the day before transfection in order to 
receive 50% confluency the next day. On the day of transfection, PC3 cells were transfected with 0.3 ug of luciferase 
reporter plasmid for miR-221 or for miR-222 or with empty psiCHECK2 vector without miRNA target site as control 
together with 1,2 μΙ Lipofectamine2000 (Invitrogen) according to the manufacturer’s instructions. After 24 hours, cells 
were harvested for luciferase measurements.
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[0293] Luciferase assay: The cells were washed with PBS and 250 μ11 x Passive Lysis Buffer (Promega) was added 
to the wells. The plates were placed on a shaker for 30 min., after which the cell lysates was transferred to eppendorf 
tubes. The cell lysate was spinned for 10 min at 2.500 rpm after which 20 μΙ were transferred to a 96-well plate and 
luciferase measurements were performed according to the manufacturer’s instructions (Promega).

Example 19. Assessment of p27 protein levels as afunctional readout for antagonism of the miR-221/222 family 
by the 7-mer SEQ ID #3225 LNA-antimiR.

[0294] Previous work has shown (le Sage et al. 2007, Galardi et al. 2007) that miR-221 and miR-222 post-transcrip- 
tionally regulate the expression of the tumour suppressor gene p27, which is involved in cell cycle regulation. In these 
studies, down-regulation of miR-221 and miR-222 was shown to increase expression levels of p27. Thus, as a functional 
readout for antagonism of the miR-221/222 family by the 7-mer SEQ ID #3225 LNA-antimiR we determined the protein 
levels of p27 after transfection of the LNA-antimiR SEQ ID #3225 into PC3 cells in comparison with an 8-mer LNA 
mismatch control. After 24 hours the cells were harvested for western blot analysis (Figure 19).
[0295] Results: As shown in Figure 19, transfection of the 7-mer LNA-antimiR SEQ ID #3225 targeting the seed 
sequence in miR-221 and miR-222 resulted in dose-dependent increase of the p27 protein levels compared to either 
untransfected or LNA mismatch control transfected PC3 cells. These results clearly demonstrate that the 7-mer LNA- 
antimiR is able to effectively antagonize the miR-221/222 family leading to de-repression of the direct target p27 at the 
protein level. Conclusion: A fully LNA-modified 7-mer LNA-antimiR targeting the seed sequence in the miR-221/222 
family effectively antagonized both miRNAs leading to de-repression of the direct target p27 at the protein level.

Materials and Methods:

[0296] Cell line: The human prostate carcinoma PC3 cell line was purchased from ECACC (#90112714) PC3 cells 
were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin. 
[0297] Transfection: 250.000 cells were seeded per well in a 6-well plate the day before transfection in order to receive 
50% confluency the next day. On the day of transfection, PC3 cells were transfected with LNA-antimiRs at varying 
concentrations with Lipofectamine2000. Cells were harvested after 24 hours for protein extraction and western blot 
analysis.
[0298] Western biot: Cells were washed with PBS, trypsinated, transferred to eppendorf tubes and 250 μΙ lysis buffer 
(IxRIPA) was added. The cell lysate was placed on ice for 20 min, then spinned at 10.000 rpm for 10 minutes. The 
protein concentration was measured with Coomassie Plus according to the manufacturer’s instructions and 100 ug was 
loaded onto a 4-12% BIS-TRIS gel. The membrane was incubated overnight at 4°C with the primary monoclonal mouse 
antibody p27 (BD Biosciences) at a 1:1000 dilution. Immunoreactive bands were visualized with ECL Plus (Amersham).

Example 20. Duplex melting temperatures (Tm) of the LNA-antimiRs.

[0299] As shown in Table 5, Tm values increase with increasing the length of short fully modified LNA-antimiRs (see 
Tm values for SEQ ID #3205, SEQ ID #3209-3214 in Table 7). Most optimal inhibitory effect was achieved with the 8- 
mer LNA-antimiR SEQ ID #3205 against miR-21, whereas the very low Tm of the 6-mer SEQ ID #3209 is most likely 
not sufficient to mediate antagonism of the miR-21 target. On the other hand, increasing the length beyond a 10-mer 
(SEQ ID #3212) significantly increases the Tm, while simultaneously decreasing the inhibitory activity as measured using 
the luciferase miR-21 reporter, which is most likely due to high propensity of the fully modified 12- and 14-mer LNA- 
antimiRs to form homodimers. The experiments using a sliding window of fully LNA-modified 8-mer LNA-antimirs across 
the mir-21 recognition sequence clearly demonstrate that in addition to adequate Tm value of the LNA-antimiR, the seed 
region is most critical for miRNA function and, thus, the most optimal region to be targeted by an LNA-antimiR.

Table 5: Tm values for miR-21 LNA-antimiRs, measured against a complementary RNA oligonucleotide

SEQ ID# microRN A Length (bp) Sequence Measured Tm (RNA) °C

3205 miR-21 8 5’- GATAAGCT -3’ 64,0

3209 miR-21 6 5’- TAAGCT -3’ 32,0

3210 miR-21 7 5’- ATAAGCT -3’ 45,0

3211 miR-21 9 5’- TGATAAGCT -3’ 65,0

3212 miR-21 10 5’- CTGATAAGCT -3’ 63,0
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(continued)

SEQ ID# microRN A Length (bp) Sequence Measured Tm (RNA) °C

3213 miR-21 12 5’- GTCTGATAAGCT -3’ 86,8

3214 miR-21 14 5’- CAGTCTGATAAGCT -3’ 89,9

3215 miR-21 8 5’- TCTGATAA - 3’ 56,0

3216 miR-21 8 5’- ATCAGTCT - 3 72,0

3217 miR-21 8 5’- TCAACATC - 3 48,0

[0300] Conclusion: The Tm values along with experimental data obtained with luciferase reporters show that potent 
antagonism by LNA-antimiR is not only dependent on Tm but also depends on the positioning of the LNA-antimiR within 
the microRNA recognition sequence.

Materials and Methods:

[0301] Tm measurements: The oligonucleotide:miR-21 RNA duplexes were diluted to 3 μΜ in 500 μΙ RNase free H20 
and mixed with 500 μΙ 2x Tm-buffer (200 mM NaCI, 0.2 mM EDTA, 20 mM Na-phosphate, pH 7,0). The solution was 
heated to 95°C for 3 min and then allowed to anneal in RT for 30 min. The duplex melting temperatures (Tm) were 
measured on a Lambda 40 UVA/IS Spectrophotometer equipped with a Peltier temperature programmer PTP6 using 
PE Templab software (Perkin Elmer). The temperature was ramped up from 20°C to 95°C and then down to 25°C, 
recording absorption at 260 nm. First derivative and the local maximums of both the melting and annealing were used 
to assess the duplex melting temperatures.

Example 21. Assessment of miR-21 antagonism by comparing an 8-mer (SEQ ID #3205) versus a 15-mer (SEQ 
ID #3204) LNA-antimiR in human hepatocytic cell line HepG2.

[0302] We have previously shown in this application, that an 8-mer LNA-antimiR that is fully LNA-modified and phos- 
phorothiolated effectively antagonizes miR-21 in the human cervix carcinoma cell line HeLa, the human breast carcinoma 
cell line MCF-7 and the human prostate cancer cell line PC3. We extended this screening approach to the human 
hepatocellular cancer cell line HepG2. To assess the efficiency of the 8-mer LNA-antimiR oligonucleotide against miR- 
21 , luciferase reporter constructs were generated in which a perfect match target site for the mature miR-21 was cloned 
into the 3’UTR of the Renilla luciferase gene. In order to monitor miR-21 inhibition, HepG2 cells were transfected with 
the luciferase constructs together with the miR-21 antagonist SEQ ID #3205 (8-mer) and for comparison of specificity 
with the 8-mer LNA-antimiR mismatch (SEQ ID #3218) and for comparison of potency together with the 15-mer (SEQ 
ID #3204) at varying concentrations. After 24 hours, luciferase activity was measured.
[0303] Results: The luciferase reporter experiments showed a dose-dependent de-repression of the luciferase miR- 
21 reporter activity with the 15-mer LNA-antimiR against miR-21 (SEQ ID #3204). However, complete de-repression of 
the luciferase reporter was not obtained, not even at the higher concentrations (Figure 20). In contrast, the cells that 
were transfected with the 8-merfully LNA modified LNA-antimiR (SEQ ID #3205) showed complete de-repression already 
at 5 nM, indicating significantly improved potency compared to the 15-mer LNA-antimiR. Comparing the specificity of 
the 8-mer perfect match and the 8-mer mismatch, the mismatch LNA-antimiR (SEQ ID #3218) did not show any de
repression at all, demonstrating high specificity of the LNA-antimiR compound against miR-21.
[0304] Conclusion: The 8-mer (SEQ ID #3205) is more potent than the 15-mer LNA-antimiR in targeting miR-21 and 
antagonism of miR-21 by SEQ ID #3205 is specific.

Materials and Methods:

[0305] Cell line: The human hepatocytic HepG2 cell line was purchased from ECACC (#85011430). HepG2 cells were 
cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin.
[0306] Transfection: 650.000 cells were seeded per well in a 6-well plate and reverse transfection were performed. 
HepG2 cells were transfected with 0.6 μg miR-21 or empty psiCHECK2 vector together with 2,55 μΙ Lipofectamine2000 
(Invitrogen) according to manufacturer’s instructions. Transfected was also varying concentrations of LNA-antimiRs. 
After 24 hours, cells were harvested for luciferase measurements.
[0307] Luciferase assay: The cells were washed with PBS and 300 μ11 x Passive Lysis Buffer (Promega) was added 
to the wells. The plates were placed on a shaker for 30 min., after which the cell lysates were transferred to eppendorf 
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tubes. The cell lysate was centrifugated for 10 min at 2.500 rpm after which 50 μΙ were transferred to a 96 well plate 

and luciferase measurements were performed according to the manufacturer’s instructions (Promega).

Example 22. Validation of interaction of the miR-21 target site in the Pdcd4 3’UTR and miR-21 using the 8-mer 
SEQ ID #3205 LNA-antimiR in human hepatocellular cell line Huh-7.

[0308] The tumour suppressor protein Pdcd4 inhibits tumour promotion and progression. Furthermore, downregulation 
of Pdcd4 in lung and colorectal cancer has also been associated with poor patient prognosis. Recently, Asangani et al 
(Oncogene 2007) and Frankel et al (J Biol Chem 2008) showed that the Pdcd4 3’UTR contains a conserved target site 
for miR-21, and transfecting cells with an antimiR-21, resulted in an increase in Pdcd4 protein. We therefore constructed 
a luciferase reporter plasmid, harboring 313 nt of the 3’UTR region of Pdcd4 encompassing the aforementioned miR- 
21 target site, which was co-transfected together with different LNA-antimiRs and pre-miR-21 (10 nM) into Huh-7 cells. 
The different LNA-antimiRs were; SEQ ID #3205 (8-mer, perfect match), SEQ ID #3218 (8-mer, mismatch) and SEQ 
ID #3204 (15-mer, DNA/LNA mixmer). Luciferase measurements were performed after 24 hours. Results: As shown 
in Figure 21, cells transfected with the Pdcd4 3’UTR luciferase reporter and SEQ ID #3205, an increase in luciferase 
activity was observed, indicating interaction between the Pdcd4 3’UTR and miR-21. However, transfecting the cells with 
the mismatch compound, SEQ ID #3218, no change in luciferase activity was observed, which was expected since the 
compound does not antagonize miR-21. When comparing the 8-mer LNA-antimiR against the 15-mer LNA-antimiR (SEQ 
ID #3204), the short fully LNA-modified and phosphorothiolated LNA-antimiR was significantly more potent, confirming 
previous data.

Materials and Methods:

[0309] Cell line: The human hepatoma cell line Huh-7 was a kind gift from R. Bartinschlager (Dept Mol Virology, 
University of Heidelberg). Huh-7 cells were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 
mM Glutamax, 1x NEAA and 25 ug/ml Gentamicin.
[0310] Transfection: 11.000 cells were seeded per well in a 96-well plate the day before transfection in order to achieve 
50-70% confluency the next day. On the day of transfection, Huh-7 cells were transfected with 20 ng Pdcd4 
3’UTR/psiCH ECK2 or empty psiCHECK2 vector togetherwith 10 nM pre-miR-21 (Am bion) and 0,14 μΙ Lipofectamine2000 
(Invitrogen) according to the manufacturer’s instructions. Varying concentrations of the LNA-antimiR oligonucleotides 
were also transfected. After 24 hours, cells were harvested for luciferase measurements.
[0311] Luciferase assay: Cells were washed and 30 μΙ 1 x Passive Lysis Buffer (Promega) was added to each well, 
after which the 96-well plates was put on an orbital shaker. After 30 min., 50 μΙ luciferase substrate dissolved in Luciferase 
Assay Buffer II (Dual-Luciferase Reporter Assay System from Promega, Cat# E1910) was added to the wells with lysated 
cells and luciferase measurements were performed according to the manufacturer’s instructions (Promega).

Example 23. Assessment of Pdcd4 protein levels as a functional readout for miR-21 antagonism by the 8-mer 
LNA-antimiR (SEQ ID #3205).

[0312] In addition, we also transfected HeLa cells with SEQ ID #3205 (perfect match), SEQ ID #3218 (mismatch), 
SEQ ID #3219 (scrambled) and analyzed Pdcd4 protein levels after 24 hours with Western blot (Figure 22). As shown, 
in the protein extracts from cells where SEQ ID #3205 had been added, the Pdcd4 protein levels increase, due to 
antagonism of mir-21 by SEQ ID #3205 in contrast to the two control LNA oligonucleotides.
[0313] Conclusion: Antagonism of miR-21 using an 8-mer (SEQ ID #3205) leads to derepression of the direct target 
Pdcd4ntagonism of miR-21

Materials and Methods:

[0314] Cell line: The human cervix carcinoma cell line HeLa was purchased from ECACC (#93021013). HeLa cells 
were cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml 
Gentamicin.
[0315] Transfection: 200.000 cells were seeded per well in a 6-well plate the day before transfection in order to receive 
50-70% confluency the next day. On the day of transfection, HeLa cells were transfected with 5 nM LNA oligonucleotides 
and 2,5 μg/ml Lipofectamine2000 (Invitrogen) according to the manufacturer’s instructions. After 24 hours, cells were 
harvested for Western blot analysis.
[0316] Western biot: Cells were washed with PBS, trypsinated, transferred to eppendorf tubes and 50 μΙ lysis buffer 
(1xR1PA) was added. The cell lysate was placed on ice for 20 min and spinned at 10.000 rpm for 10 minutes. Equal 
amounts (15 μΙ cell lysate) were loaded onto a 4-12% BIS-TRIS gel. The proteins were transferred to a nitrocellulose 
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membrane using iBIot (Invitrogen) according to manufacturers instructions. The membrane was incubated overnight at 
4°C with the primary affinity purified rabbit serum antibody Pdcd4 (Rockland) with a 1:2000 concentration. As control, 
anti- beta tubulin antibodies (Thermo Scientific) were used at a 1:5000 dilution. Immunoreactive bands were visualized 
with ECL Plus (Amersham).

Example 24. Assessment of potential hepatotoxicity of the 8-mer perfect match LNA-antimiR SEQ ID #3205 and 
the LNA mismatch control SEQ ID #3218.

[0317] Each compound was injected into female NMRI mice, at doses of 25 mg/kg, 5 mg/kg and 1 mg/kg, every other 
day for 2 weeks. The animals were sacrificed and serum was collected from whole blood for ALT and AST analyses. 
As seen in Figure 23, the ALT and AST levels were not elevated for SEQ ID #3205 compared to saline or SEQ ID #3218 
(mismatch control). However, one mouse showed increased levels (marked red), since the serum samples were con
taminated with red blood cells, which contain 6-8 times higher levels of ALT and AST compared to plasma. The mice 
that received 5 mg/kg and 1 mg/kg were also analyzed for ALT and AST levels and showed no changes compared to 
saline treated control animals (data not shown).

Materials and Methods:

Experimental design:

[0318]

Gr.
no.

Animal 
IDno.

No. of 
mice

Compound Dose level 
per day

Cone, at dose vol. 10 
ml/ kg

Adm. 
Route Dosing

1 1 -10 10
NaCI
0.9% - i.v

0, 2, 4,
7, 9

2 11-15 5
SEQ ID #3205
25mg/kg

2.5mg/ml i.v
0, 2, 4,
7, 9

3 16-20 5
SEQ ID #3205

0.5mg/ml i.v
0, 2, 4,
7, 9

4 21-25 5
SEQ ID #3205
1 mg/kg 0.1m/ml i.v 0, 2, 4,

7, 9

5 26-30 5
SEQ ID #3230
25mg/kg

2.5mglml i.v 0, 2, 4,
7, 9

6 31-35 5
SEQ ID #3230
5mg/kg

0.5mg/ml i.v 0, 2, 4,
7, 9

[0319] Sacrifice: The animals was sacrificed by cervical dislocation.
[0320] Sampling of serum for ALT/AST; The animals were anaesthetised with 70% CO2-30% O2 before collection of 
retro orbital sinus blood. The blood was collected into S-monovette Serum-Gel vials. The serum samples were harvested 
and stored from each individual mouse. The blood samples were stored at room temperature for two hours and thereafter 
centrifuged 10 min, 3000 rpm, at room temp. The serum fractions were harvested into Eppendorf tubes on wet ice.
[0321] ALT and AST measurements; ALT and AST measurements were performed in 96-well plates using ALT and 
AST reagents from ABX Pentra (A11A01627 - ALT, A11A01629 - AST) according to the manufacturer’s instructions. In 
short, serum samples were diluted 2.5 fold with H2O and each sample was assayed in duplicate. After addition of 50 μΙ 
diluted sample or standard (multical from ABX Pentra - A11A01652) to each well, 200 μΙ of 37 °C AST or ALT reagent 
mix was added to each well. Kinetic measurements were performed for 5 min with an interval of 30s at 340 nm and 37 °C.

Example 25. Assessment of PU.1 protein levels as a functional readout for miR-155 antagonism by short LNA- 
antimiR (SEQ ID #3207).

[0322] We have previously shown that the 8-mer (SEQ ID #3207) antagonizing miR-155 leads to derepression of the 
miR-155 target c/EBPbeta in the mouse macrophage RAW cells. To further verify the potency of SEQ ID #3207 we 
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determined the protein levels of another miR-155 target, PU.1 As a functional readout for miR-155 antagonism by short 
LNA-antimiR (SEQ ID #3207) we performed Western blot. The antagonism was verified in the human monocytic THP- 
1 cell line which was transfected together with either an 8-mer (SEQ ID #3207) perfect match or a 8-mer control LNA in 
the absence or presence of pre-miR-155. LPS was used to induce miR-155 accumulation and cells were harvested after 
24 hours.
[0323] Results: THP-1 cells that were transfected with pre-miR-155 shows a decrease in PU.1 levels (Figure 24). 
Transfecting the cells with the fully LNA-modified and phosphorothiolated SEQ ID #3207 effectively antagonizes miR- 
155, leading to unaltered levels of PU.1 protein. By comparison, transfecting the cells with an 8-mer LNA control, PU.1 
levels decreased, indicating that antagonism of miR-155 by SEQ ID #3207 LNA-antimiR is specific.
[0324] Conclusion: Antagonism of miR-155 using an 8-mer leads to de-repression of the direct target PU.1 in human 
THP-1 cells.

Materials and Methods:

[0325] Cell line: The human monocytic THP-1 cell line was purchased from ECACC (#88081201). THP-1 cells were 
cultured in RPMI with L-glutamine, supplemented with 10% fetal bovine serum.
[0326] Transfection: 200.000 cells were seeded per well in a 12-well plate the day before. On the day of transfection, 
THP-1 cells were transfected with 5 nmol pre-miR-155 (Ambion) and/or 5 nM LNA-antimiR together with 
Lipofectamine2000 (Invitrogen) according to the manufacturer’s instructions. LPS (100 ng/ml) was added to the cells 
after the 4 hour incubation with the transfection complexes. After 24 hours, cells were harvested for protein extraction 
and western blot analysis.
[0327] Western biot: Cells were washed with PBS, trypsinated, transferred to eppendorf tubes and 50 μΙ lysis buffer 
(IxRIPA) was added. The cell lysate was placed on ice for 20 min and spinned at 10.000 rpm for 10 minutes. Equal 
amounts (15 μΙ cell lysate) were loaded onto a 4-12% BIS-TRIS gel. The proteins were transferred to a nitrocellulose 
membrane using iBIot (Invitrogen) according to manufacturers instructions The membrane was incubated overnight at 
4°C with the rabbit monoclonal PU.1 antibody (Cell Signaling) with a 1:2000 concentration. As equal loading, Tubulin 
(Thermo Scientific) was used at a 1:5000 dilution. Immunoreactive bands were visualized with ECL Plus (Amersham).

Example 26. Assessment of p27 protein levels as a functional readout for antagonism of the miR-221/222 family 
by the 7-mer SEQ ID #3225 LNA-antimiR.

[0328] Previous work has shown (le Sage et al. 2007, Galardi et al. 2007) that miR-221 and miR-222 post-transcrip- 
tionally regulate the expression of the tumour suppressor gene p27, which is involved in cell cycle regulation. In these 
studies, down-regulation of miR-221 and miR-222 was shown to increase expression levels of p27. Thus, as a functional 
readout for antagonism of the miR-221/222 family by the 7-mer SEQ ID #3225 LNA-antimiR we determined the protein 
levels of p27 after transfection of the LNA-antimiR SEQ ID #3225 into PC3 cells.
[0329] Results: As shown in Figure 25, transfection of the 7-mer LNA-antimiR SEQ ID #3225 targeting the seed 
sequence of miR-221 and miR-222 resulted in dose-dependent increase of the p27 protein levels compared to either 
untransfected or our LNA scrambled control transfected PC3 cells. These results clearly demonstrate that the 7-mer 
LNA-antimiR is able to effectively antagonize the miR-221/222 family leading to de-repression of the direct target p27 
at the protein level at concentrations as low as 5 nM.
[0330] Conclusion: A fully LNA-modified 7-mer LNA-antimiR targeting the seed sequence in the miR-221/222 family 
at 5 nM can effectively antagonize both miRNAs leading to de-repression of the direct target p27 at protein level.

Materials and Methods:

[0331] Cell line: The human prostate carcinoma PC3 cell line was purchased from ECACC (#90112714). PC3 cells 
were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin. 
[0332] Transfection: 250.000 cells were seeded per well in a 6-well plate the day before transfection in order to receive 
50% confluency the next day. On the day of transfection, PC3 cells were transfected with LNA-oligonucleotides at varying 
concentrations (see Figure 25) with Lipofectamine2000. Cells were harvested after 24 hours for protein extraction and 
western blot analysis.
[0333] Western biot: Cells were washed with PBS, trypsinated, transferred to eppendorf tubes and 50 μΙ lysis buffer 
(IxRIPA) was added. The cell lysate was placed on ice for 20 min, then spinned at 10.000 rpm for 10 minutes. Equal 
amounts (15 μΙ cell lysate) were loaded onto a 4-12% BIS-TRIS gel. The proteins were transferred to a nitrocellulose 
membrane using iBIot (Invitrogen) according to manufacturers instructions. The membrane was incubated overnight at 
4°C with the primary monoclonal mouse antibody p27 (BD Biosciences) at a 1:1000 dilution. As loading control, Tubulin 
(Thermo Scientific) was used at a 1:5000 dilution. Immunoreactive bands were visualized with ECL Plus (Amersham).
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Example 27. Knock-down of miR-221/222 by the 7-mer SEQ ID #3225 LNA-antimiR reduces colony formation of

PC3 cells

[0334] A hallmark of cellular transformation is the ability for tumour cells to grow in an anchorage-independent way in 
semisolid medium. We have therefore performed soft agar assay which is a phenotypic assay that is relevant for cancer, 
given that it measures the decrease of tumour cells. We transfected SEQ ID #3225 (perfect match) and SEQ ID #3231 
(scrambled) into PC3 cells, and after 24 hours plated cells in soft agar. Colonies were counted after 12 days. We show 
in Figure 26 that inhibition of miR-221 and miR-222 by SEQ ID #3225 can reduce the amount of colonies growing in soft 
agar compared to the scrambled control LNA-antimiR, indicating decrease of tumour cells.
[0335] Conclusion: The 7-mer (SEQ ID #3225) targeting the miR-221/222 family reduces the number of colonies in 
soft agar, indicating proliferation arrest of PC3 cells.

Materials and Methods:

[0336] Cell line: The human prostate carcinoma PC3 cell line was purchased from ECACC (#90112714). PC3 cells 
were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin. 
[0337] Transfection: 250.000 cells were seeded per well in a 6-well plate the day before transfection in order to receive 
50% confluency the next day. On the day of transfection, PC3 cells were transfected with 25 nM of different LNA 
oligonucleotides with Lipofectamine2000.
[0338] Clonogenic growth in soft agar: 2.5x103 PC3 cells were seeded in 0.35% agar on the top of a base layer 
containing 0.5% agar. Cells were plated 24 hours after transfection. Plates were incubated in at 37°C, 5%CO2 in a 
humified incubator for 12 days and stained with 0.005% crystal violet for 1 h, after which cells were counted. The assay 
was performed in triplicate.

Example 28: Assessment of let-7 antagonism by 6-9-mer LNA-antimiRs in Huh-7 cells transfected with let-7a 
precursor miRNA, and a luciferase sensor assay.

[0339] In order to assess the efficiency of fully LNA-modified 6-9-mer oligonucleotides in targeting and antagonizing 
the let-7 family of miRNAs, a luciferase sensor construct was made, containing some 800 bp of the HMGA2 3’UTR. The 
sequence cloned into the vector contains four out of seven functional let-7 binding sites (sites 2-5), as previously dem
onstrated by Mayr et al. (Science, 2007) and Lee and Dutta (Genes Dev, 2007). In order to monitor let-7 inhibition, the 
hepatocellular carcinoma cell line Huh-7 (with low to non-existing levels of endogenous let-7) was transfected with the 
luciferase sensor construct, with let-7a precursor miRNA, and with the 6-9 mer let-7 antagonists SEQ ID #3232, -3233, 
-3227, -3234, -3235; see Figure 27) at increasing concentrations. The 6-9-mer LNA-antimiRs were compared with SEQ 
ID #3226, a 15-mer against let-7a as a positive control. After 24 hours, luciferase activity was measured. Results: As 
seen in Figure 28, the fully LNA-modified 8- and 9-mer LNA-antimiRs (SEQ ID #3227, SEQ ID #3234, and SEQ ID 
#3235) show similar potencies in de-repressing the let-7 targets in the luciferase sensor assay, as the positive control 
15-mer SEQ ID #3226. Full target de-repression for these highly potent compounds is achieved already at 1-5 nM, 
whereas the 7-mer SEQ ID #3233 needs to be present at slightly higher concentrations (10 nM) to generate the same 
effect. However, the 6-mer SEQ ID #3232 shows no effect even at as high concentrations as 50 nM. The de-repression 
of luciferase activity by the 7-9- and the 15-mer LNA-antimiRs is dose-dependent, which is particularly clear in the case 
of the slightly less potent SEQ ID #3233.
[0340] Conclusion: To conclude, the 8-9-mer LNA-antimiRs (SEQ ID #3227, SEQ ID #3234, and SEQ ID #3235) 
show equal antagonist potencies in inhibition of let-7a in vitro compared to the 15-mer LNA-antimiR SEQ ID #3226 
targeting let-7a. A potent effect, albeit at slightly higher concentrations is also seen for the 7-mer SEQ ID #3233, whereas 
a 6-mer has no effect at tested concentrations.

Materials and Methods:

[0341] Cell //Tie: The hepatocellular carcinoma cell line Huh-7 was a kind gift from R. Bartinschlager(Dept Mol Virology, 
University of Heidelberg).Huh-7 cells were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 
mM Glutamax, 1x NEAA and 25 ug/ml Gentamicin.
[0342] Transfection: 8,000 cells were seeded per well in a 96-well plate the day before transfection in order to receive 
60-80% confluency the next day. On the day of transfection, Huh-7 cells in each well were transfected with 20 ng HMGA2 
3’UTR/psiCHECK2 plasmid, let-7a precursor miRNA (Dharmacon; 10 nM end-concentration), LNA-antimiRs SEQ ID 
#3232, -3233, -3227, - 3234, -3235, -3226; 0-50 nM end concentrations) together with 0.17 μΙ Lipofectamine2000 
(Invitrogen) according to manufacturer’s instructions. After 24 hours, cells were harvested for luciferase measurements. 
[0343] Luciferase assay: Growth media was discarded and 30 μΙ 1x Passive Lysis Buffer (Promega) was added to 
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each well. After 15-30 minutes of incubation on an orbital shaker, renilla and firefly luciferase measurements were 

performed according to manufacturers instructions (Promega).

Example 29: Assessment of entire let-7 family antagonism by 8-, and 15-mer LNA-antimiRs in Huh-7 cells trans
fected with a luciferase sensor assay.

[0344] In order to assess the efficiency of a fully LNA-modified 8-mer oligonucleotide in antagonizing the entire let-7 
family of miRNAs, the same luciferase sensor construct as described in the previous example was used. Again, Huh-7 
cells (with low to non-existing levels of endogenous let-7) were transfected with the sensor construct, with one of the 
family-representative let-7a, let-7d, let-7e, or let-7i precursors, and with the antagonist SEQ ID #3227 at increasing 
concentrations. The 8-mer LNA-antimiR was compared to SEQ ID #3226, a 15-mer against let-7a as a positive and 
potent control. After 24 hours, luciferase activity was measured.
[0345] Results: As seen in Figure 29 the fully LNA-modified 8-mer LNA-antimiRs (SEQ ID #3227) show similar 
potencies in de-repressing the various let-7 targets in the luciferase sensor assay, as the positive control 15-mer SEQ 
ID #3226. Nearly full target de-repression for the 8-mer is achieved already at 0.5-1 nM, except in the case with let-7e 
premiR (Fig. 29C), to which only 7 out of 8 nucleotides of SEQ ID #3227 hybridizes to the target. However, despite the 
terminal mismatch in this case, SEQ ID #3227 generates full target de-repression at 5 nM. The positive control 15-mer 
shows potent antagonism of all precursors and gives nearly full de-repression at 0.5 nM. The de-repression of luciferase 
activity by both the 8- and the 15-mer LNA-antimiRs is clearly dose-dependent, as seen in all four panels (Fig 29A-D). 
[0346] Conclusion: To conclude, the 8-mer LNA-antimiR (SEQ ID #3227), is a potent antagonist against four repre
sentative let-7 family members in vitro, and thus likely against the entire family. Compared to a 15-mer positive control 
antagonist, SEQ ID #3226, the 8-mer is equally potent for three of four targets, and slightly less potent for the fourth 
target, let-7e, explained by a terminal mismatch in this case.

Materials and Methods:

[0347] Cell line: The hepatocellular carcinoma cell line Huh-7 was a kind gift from R. Bartinschlager(Dept Mol Virology, 
University of Heidelberg). Huh-7 cells were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 
mM Glutamax, 1x NEAA and 25 ug/m! Gentamicin.
[0348] Transfection: 8,000 cells were seeded per well in a 96-well plate the day before transfection in order to receive 
60-80% confluency the next day. On the day of transfection, Huh-7 cells in each well were transfected with 20 ng HMGA2 
3’UTR/psiCHECK2 plasmid, with let-7a, -7d, -7e, or-7i precursor miRNA (Dharmacon; 10 nM end-concentration), and 
with LNA-antimiRs SEQ ID #3227 and SEQ ID #3226; 0-50 nM end concentrations) together with 0.17 μΙ 
Lipofectamine2000 (Invitrogen) according to manufacturer’s instructions. After 24 hours, cells were harvested for luci
ferase measurements.
[0349] Luciferase assay: Growth medium was discarded and 30 μΙ 1x Passive Lysis Buffer (Promega) was added to 
each well. After 15-30 minutes of incubation on an orbital shaker, renilla and firefly luciferase measurements were 
performed according to manufacturer’s instructions (Promega).

Example 30. Assessment of endogenous let-7 antagonism by SEQ ID #3227, an 8-mer LNA-antimiRs, in HeLa 
cells transfected with a luciferase sensor assay.

[0350] In order to determine the efficiency of a fully LNA-modified 8-mer oligonucleotide in targeting and antagonizing 
endogenous let-7, the same luciferase sensor construct as described in previous two examples, was co-transfected with 
SEQ ID #3227 into the cervical cancer cell line HeLa (that expresses moderate to high levels of let-7 as determined by 
Q-PCR; data not shown). Empty psiCHECK-2 vector was included as a negative control.
[0351] Results: As seen in Figure 30, the fully LNA-modified 8-mer LNA-antimiR SEQ ID #3227 shows potent antag
onism of endogenous let-7, and gives full target de-repression at concentrations of 5-10 nM. The de-repression of 
luciferase activity is dose-dependent, starting around 1 nM and reaching a plateau at approximately 10 nM.
[0352] Conclusion: To conclude, the 8-mer LNA-antimiR (SEQ ID #3227), is a potent antagonist against also endog
enous let-7 in vitro, and thus provides definite evidence that entire miRNA families can be successfully targeted by short 
and fully LNA-modified antagonists.

Materials and Methods:

[0353] Cell line: The cervical cancer cell line HeLa was purchased from ATCC (#CCL-2™). HeLa cells were cultured 
in Eagle’s MEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax, 1x NEAA and 25 ug/ml Gentamicin. 
[0354] Transfection: 8,000 cells were seeded per well in a 96-well plate the day before transfection in order to receive 
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50-70% confluency the next day. On the day of transfection, HeLa cells in each well were co-transfected with 20 ng 
HMGA2 3’UTR/psiCHECK2 plasmid or psiCHECK-2 (empty vector), and with LNA-antimiR SEQ ID #3227 (0-50 nM, 
end concentrations) together with 0.17 μΙ Lipofectamine2000 (Invitrogen) according to manufacturer’s instructions. After 
24 hours, cells were harvested for luciferase measurements.
[0355] Luciferase assay: Growth media was discarded and 30 μΙ 1x Passive Lysis Buffer (Promega) was added to 
each well. After 15-30 minutes of incubation on an orbital shaker, renilla and firefly luciferase measurements were 
performed according to manufacturer’s instructions (Promega).

Example 31. Assessment of miR-21 antagonism by an 8-mer LNA-antimiR-21 (#3205) versus an 8-mer (#3219) 
scrambled control LNA in the human colon carcinoma cell line HCT116.

[0356] We have previously shown in this application, that an 8-mer LNA-antimiR that is fully LNA-modified and phos- 
phorothiolated effectively antagonizes miR-21 in the human cervix carcinoma cell line HeLa, the human breast carcinoma 
cell line MCF-7, the human prostate cancer cell line PC3 and human hepatocellular carcinoma HepG2 cell line. We 
extended this screening approach to the human colon carcinoma cell line HCT116. To assess the efficiency of the 8- 
mer LNA-antimiR oligonucleotide against miR-21, luciferase reporter constructs were generated in which a perfect match 
target site for the mature miR-21 was cloned into the 3’UTR of the Renilla luciferase gene. In order to monitor miR-21 
inhibition, HCT116 cells were transfected with the luciferase constructs together with the miR-21 antagonist #3205 (8- 
mer) and for comparison of specificity with the 8-mer LNA scrambled control (#3219). After 24 hours, luciferase activity 
was measured.
[0357] Results:The luciferase reporter experiments showed a dose-dependent de-repression of the luciferase miR- 
21 reporter activity with the 8-mer LNA-antimiR against miR-21 (#3205) and complete de-repression was obtained at 5 
nM (Figure 31). When comparing the specificity of the 8-mer perfect match and the 8-mer scram bled control, the scrambled 
control LNA-antimiR (#3219) did not show any de-repression at all, demonstrating high specificity of the LNA-antimiR 
compound against miR-21.
[0358] Conclusion: The 8-mer (#3205) is potent in targeting miR-21 and antagonism of miR-21 by #3205 is specific.

Materials and Methods:

[0359] Cell line: The human colon carcinoma HCT116 cell line was purchased from ATCC (CCL-247). HCT116 cells 
were cultured in RPMI medium, supplemented with 10% fetal bovine serum, and 25 ug/ml Gentamicin.
[0360] Transfection: 110.000 cells were seeded per well in a 12-well plate and transfection was performed. HCT116 
cells were transfected with 0.3 μg miR-21 luciferase sensor plasmid or empty psiCHECK2 vector together with 1.2 μΙ 
Lipofectamine2000 (Invitrogen) according to the manufacturer’s instruction. Transfected were varying concentration of 
LNA-antimiR and control oligonucleotides. After 24 hours, cells were harvested for luciferase measurements.
[0361] Luciferase assay: The cells were washed with PBS and 250 μ11 x Passive Lysis Buffer (Promega) was added 
to the wells. The plates were placed on a shaker for 30 min., after which the cell lysates were transferred to eppendorf 
tubes. The cell lysate was centrifugated for 10 min at 2.500 rpm after which 50 μΙ were transferred to a 96 well plate 
and luciferase measurements were performed according to the manufacturer’s instructions (Promega).

Example 32. Knock-down of miR-21 by the 8-mer #3205 LNA-antimiR reduces colony formation of PC3 cells.

[0362] A hallmark of cellular transformation is the ability for tumour cells to grow in an anchorage-independent way in 
semisolid medium. We therefore performed soft agar assay which is a phenotypic assay that is relevant for cancer, given 
that it measures the decrease of tumour cells. We transfected #3205 (perfect match LNA-antimiR-21) and #3219 (LNA 
scrambled control) into PC3 cells, and after 24 hours plated cells in soft agar. Colonies were counted after 12 days. We 
show in Figure 32 that inhibition of miR-21 by #3205 can reduce the amount of colonies growing in soft agar compared 
to the scrambled control LNA treated or untreated control (transfected, but with no LNA), demonstrating decrease of 
tumour cells.
[0363] Conclusion: The 8-mer (#3205) targeting the miR-21 family reduces the number of colonies in soft agar, 
demonstrating proliferation arrest of PC3 cells.

Materials and Methods:

[0364] Cell line: The human prostate carcinoma PC3 cell line was purchased from ECACC (#90112714). PC3 cells 
were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin. 
[0365] Transfection: 250.000 cells were seeded per well in a 6-well plate the day before transfection in order to receive 
50% confluency the next day. On the day of transfection, PC3 cells were transfected with 25 nM of different LNA 
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oligonucleotides with Lipofectamine2000.
[0366] Clonagenic growth in soft agar: 2.5x103 PC3 cells were seeded in 0.35% agar on the top of a base layer 
containing 0.5% agar. Cells were plated 24 hours after transfection. Plates were incubated in at 37°C, 5% CO2 in a 
humified incubator for 12 days and stained with 0.005% crystal violet for 1 h, after which cells were counted. The assay 
was performed in triplicate.
[0367] Example 33. Silencing of miR-21 by the 8-mer #3205 LNA-antimiR reduces colony formation of HepG2 
cells. miR-21 is overexpressed in the human hepatocellular carcinoma cell line HepG2 and we have previously shown 
that we are able to regulate the luciferase activity of a miR-21 sensor plasmid with #3205 in these cells. HepG2 cells 
were transfected with #3205 and #3219 (scrambled 8-mer), and after 24 hours plated into soft agar. Colonies were 
counted after 17 days with a microscope.
[0368] Results: We show in Figure 33 that inhibition of miR-21 by #3205 can reduce the amount of colonies growing 
in soft agar, showing that proliferation arrest has occurred. In addition, our scrambled 8-mer control, #3219, had no 
significant effect on the number of colonies. Conclusion: The 8-mer (#3205) targeting the miR-21 reduces the number 
of colonies in soft agar, indicating proliferation arrest of HepG2 cells.

Materials and Methods:

[0369] Cell line'. The human hepatocytic HepG2 cell line was purchased from ECACC (#85011430). HepG2 cells were 
cultured in EMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin.
[0370] Transfection: 650.000 cells were seeded per well in a 6-well plate and reverse transfection was performed. 
HepG2 cells were transfected with 0.6 μg miR-21 luciferase sensor plasmid or empty psiCHECK2 vector together with 
2,55 μΙ Lipofectamine2000 (Invitrogen) according to the manufacturer’s instructions. Transfected were also LNA-antimiR 
and control oligonucleotides as varying concentrations. After 24 hours, the cells were harvested for luciferase measure
ments.
[0371] Clonogenic growth in soft agar: 2.0x103 HepG2 cells were seeded in 0.35% agar on the top of a base layer 
containing 0.5% agar. Cells were plated 24 hours after transfection. Plates were incubated in at 37°C, 5% CO2 in a 
humified incubator for 17 days and stained with 0.005% crystal violet for 1 h, after which cells were counted. The assay 
was performed in triplicate.

Example 34. Silencing of miR-21 by the 8-mer #3205 LNA-antimiR inhibits cell migration in PC3 cells.

[0372] Cell migration can be monitored by performing a wound healing assay (=scratch assay) where a "scratch" is 
made in a cell monolayer, and images are captured at the beginning and at regular intervals during cell migration. By 
comparing the images, quantification of the migration rate of the cells can be determined. This was done in the human 
prostate cancer cell line PC3. Cells were seeded, and on day 3 the cells were transfected, and the next day, when 100% 
confluency was reached, a scratch (=wound) was made. When the scratch was made, pictures were taken in order to 
document the initial wound. Afterwards the area of the wound closure is measured at different time points with the free 
software program Image J. As shown in Figure 34A, PC3 cells had been treated with 25 nM #3205 (perfect match, miR- 
21), the control #3219 or left untransfected. Pictures were taken after 24 hours, and the area was calculated for the 
wound closure at respective time-point. The wound closure for the untransfected cells and for the control, #3219, was 
faster as compared to our LNA-antimiR against miR-21, #3205, indicating that #3205 inhibits miR-21 and prevents the 
cells from migrating (Figure 34B).
[0373] Conclusion: The 8-mer (#3205) targeting miR-21 inhibits the cell migration of PC3 cells compared to untrans
fected and control transfected cells.

Materials and Methods:

[0374] Cell line: The human prostate carcinoma PC3 cell line was purchased from ECACC (#90112714). PC3 cells 
were cultured in DMEM medium, supplemented with 10% fetal bovine serum, 2 mM Glutamax and 25 ug/ml Gentamicin. 
[0375] Scratch assay: 150.000 cells were seeded per well in a 6-well plate three days before transfection in order to 
receive 100% confluency the next day. At 24 hours after transfection, a scratch was made in the cell monolayer with a 
200 μΙ tip. Pictures were taken at 0 h and after 24 hours by using a digital camera coupled to a microscope. The software 
program Image J was used to determine wound closure.

Example 35. Length assessment of fully LNA-substituted LNA-antimiRs antagonizing miR-155.

[0376] We have previously shown a length assessment for miR-21 regarding fully LNA-substituted LNA-antimiRs, and 
showed that the most potent LNA-antimiRs are 7-, 8- or 9 nt in length. The same experiment was repeated with miR- 
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155. A perfect match target site for miR-155 was cloned into the 3’UTR of the luciferase gene in the reporter plasmid 
psiCHECK2 and transfected into the mouse RAW macrophage cell line togetherwith fully LNA-substituted LNA-antimiRs 
of different lengths. Because the endogenous levels of miR-155 are low in the RAW cell line, the cells were treated with 
100 ng/ml LPS for 24 hours in orderto induce miR-155 accumulation. After 24 hours, luciferase analysis was performed. 
[0377] Results: As shown in Figure 35, the most potent LNA-antimiRs are #3207(8 nt) and #3241 (9 nt), reaching 
almost a 80% de-repression at only 0.25 nM LNA concentration. The 6-mer (#3244) shows no significant de-repression. 
Increasing the length to 12-mer to 14-mer (#3242 and #3243) decreased the potency as shown by less efficient de
repression of the miR-155 reporter.
[0378] Conclusion: The most potent fully LNA-substituted LNA-antimiRs targeting miR-155 were an 8- and 9-mer 
(#3207and #3241).

Materials and Methods:

[0379] Cell line: The mouse macrophage RAW 264.7 cell line was purchased from ATCC (TIB-71). RAW cells were 
cultured in DMEM medium, supplemented with 10% fetal bovine serum, 4 mM Glutamax and 25 ug/ml Gentamicin.
[0380] Transfection: 500.000 cells were seeded perwell in a 6-well plate the day before transfection in orderto receive 
50% confluency the next day. On the day of transfection, RAW 264.7 cells were transfected with 0.3 ug miR-155 perfect 
match/psiCHECK2 or empty psiCHECK2 vector together with 10 μΙ Lipofectamine2000 (Invitrogen) according to the 
manufacturer’s instructions. Transfected was also varying concentrations of LNA-antimiRs. In orderto induce miR-155 
accumulation, LPS (100 ng/ml) was added to the RAW cells after the 4 hour incubation with the transfection complexes. 
After another 24 hours, cells were harvested for luciferase measurements.
[0381] Luciferase assay: The cells were washed with PBS and harvested with cell scraper, after which cells were 
spinned for 5 min at 2.500 rpm. The supernatant was discarded and 50 μΙ 1 x Passive Lysis Buffer (Promega) was 
added to the cell pellet, after which cells were put on ice for 30 min. The lysed cells were spinned at 10.000 rpm for 30 
min after which 20 μΙ were transferred to a 96-well plate and luciferase measurements were performed according to the 
manufacturer’s instructions (Promega).

Example 36. Plasma protein binding for the fully LNA-substituted 8-mer#3205 targeting miR-21 (LNA-antimiR-21).

[0382] The plasma proteins are not saturated with #3205 at the plasma concentrations in the experiment shown in 
Figure 36A. In a wide range of #3205 concentrations in the plasma the protein binding is around 95% of the #3205 LNA- 
antimiR-21 in Figure 36B. At #3205 concentrations 50.1 μΜ (174 μg/mL) the binding capacity of plasma proteins for 
FAM-labeled #3205 has not been saturated.
[0383] Materials and Methods: Mouse plasma (100 μΙ) was spiked with FAM-labeled #3205 to 0.167, 1.67, 5.01, 
10.02, 16.7, 25.05 and 50.1 μΜ concentrations. The solutions were incubated at 37°C for 30 minutes. The solutions 
were transferred to a Microcon Ultracel YM-30 filter (regenerated cellulose 30.000 MWCO). The filters were spun for 20 
minutes at 2000g and at room temperature in a microcentrifuge. The filtrate was diluted 5, 10 and 20 times and 100μΙ 
samples were transferred to a microtiter plate (Polystyrene Black NUNC-237108). The fluorescence was detected using 
a FLUOstar Optima elisa reader with excitation 458 nm and emission 520 nm. The amount of unbound FAM-labeled 
#3205 was calculated from a standard curve derived from filtrated plasma spiked with FAM-labeled #3205 at 12 different 
(0.45 -1000 nM) concentrations. The numbers were corrected with the recovery number established from filtration 
experiments with #3205 concentrations 0.167, 1.67, 5.01, 10.02, 16.7, 25.05 and 50.1 μΜ in filtrated plasma. The 
recovery of FAM-labeled #3205 was 86%.

Example 37. Quantitative whole body autoradiography study in female pigmented mice after single intravenous 
administration of 35S-labelled #3205 LNA-antimiR-21.

[0384] In orderto determine the biodistribution of a short fully LNA-modified LNA-antimiR (#3205, 8-mer) a whole body 
tissue distribution of radioactively labeled compound was done in mice. 35S-labelled #3205 was dosed to mice with a 
single intravenous administration and mice were sacrificed at different time-points, ranging from 5 min to 21 days.

Table 6(i). Individual tissue concentrations ^g #3205/g tissue) after a single intravenous administration of 35S- 
labelled #3205 in female pigmented mice. The figures are mean values of three measurements for each tissue and 

ratio. The coefficient of variation (CV) is generally about 10%.

Tissue Max. Cone, of oligo μg 
#3205/g tissue

Time of max cone, 
hours

T1/2 hours

Adrenal gl. 13,6 0,083 374
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Tissue Max. Cone, of oligo 
#3205/g tissue

Time of max cone, 
hours

T1/2 hours

Bile 4 1

Bone marrow 7,2 0,083 411

Brain 0,4 0,083

Brown fat 8,8 0,083

Gastric muc. 10,1 0,083

Heart blood 26,2 0,083 10.3

Kidney ctx. 58,7 24 104

Liver 11,8 0,083 588

10,7 24

Lung 13,2 0,083 289

Lymph node 5 0,083 262

2,4 48

lymph 18,8 4

20,8 168

Myocardium 8,1 0,083 662

Ovary 13 0,083 198

Pancreas 5 0,083

Pituitary gl. 6,7 0,083

Salivary gl. 8,6 0,083 405

5,5 168

skel. Muscle 4,8 0,083

Skin pig. 5,4 0,25

Spleen 9,8 0,083 564

Thymus 3,8 0,083 185

Thyroid gl. 10,9 0,083 592

Urine 328,9 0,083

Uterus 9,6 0,25 177

Uvea of the eye 13,6 0,083

LOQ 0,045 0,083

0,033 24

0,03 168

Table 6(ii) Tissue to liver ratios after single intravenous administration of 35S- labelled #3205 in female pigmented mice.

35S-#3205

Animal no 10 11 12 13 14 15 16 17 18

Surv. Time (h) 0,083 0,25 1h 4h 24h 48h 96h 168 504
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(continued)

35S-#3205

Organ

Adrenal gl liver liver liver liver liver liver liver liver liver

Bile 1,15 1,08 0,52 0,27 0,24 0,26 0,23 0,18 0,17

Bone marrow 0,03 0,11 0,55 0,10 0,03 0,07 0,04 0,03 0,04

Brain 0,61 0,81 0,55 0,45 0,40 0,48 0,43 0,42 0,34

Brown fat 0,03 0,03 0,01 0,00 0,00 0,00 0,00 0,00 0,00

Gastric muc 0,75 0,57 0,29 0,12 0,07 0,12 0,08 0,10 0,07

Heart blood 0,86 0,71 0,31 0,22 0,10 0,21 0,15 0,16 0,12

Kidney ctx 2,23 1,91 0,74 0,11 0,01 0,00 0,00 0,00 0,00

Liver 2,87 3,94 6,45 6,95 5,51 6,68 3,92 2,24 0,40

Lung 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

Lymph node 1,12 0,97 0,63 0,09 0,04 0,04 0,03 0,02 0,02

Lymph 0,43 0,30 0,25 0,19 0,11 0,32 0,20 0,17 0,12

Myocardium 0,82 1,09 1,78 2,78 1,03 2,05 1,62 3,17 1,89

Ovary 0,69 0,63 0,30 0,13 0,10 0,15 0,09 0,11 0,12

Pancreas 1,10 1,40 0,61 0,31 0,27 0,28 0,21 0,21 0,08

Pituitary gland 0,42 0,37 0,22 0,18 0,12 0,17 0,12 0,15 0,11

Salivary gland 0,57 0,54 0,28 0,11 0,15 0,16 0,12 0,10 0,08

Skel, muscle 0,73 0,81 0,38 0,25 0,25 0,42 0,23 0,85 0,24

Skin, pigm. 0,40 0,28 0,14 0,04 0,02 0,04 0,03 0,03 0,03

Spleen 0,34 0,69 0,65 0,36 0,20 0,26 0,20 0,19 0,13

Thymus 0,83 0,86 0,44 0,32 0,24 0.34 0,35 0,29 0,31

Thyroid gland 0,32 0,31 0,14 0,07 0,09 0,08 0,05 0,04 0,02

Urine 0,9 1,2 0,43 0,28 0,25 0,34 0,19 0,26 0,25

Uterus 27,96 39,48 9,90 5,44 0,24 0,39 0,12 0,15 0,03

Uvea of the 
eye

0,56 1,23 0,65 0,30 0,30 0,07 0,27 0,16 0,08

[0385] Conclusions: #3205 shows blood clearance of radioactivity with elimination half-lives of 8-10 hours. High 
levels of radioactivity were registered in the kidney cortex, lymph, liver, bone marrow, spleen, ovary and uterus. The 
highest level of radioactivity was registered in the kidney cortex showing five times higher levels than that of the liver for 
#3205. A strong retention of radioactivity was noticed in the kidney cortex, lymph, liver, bone marrow and spleen for 
#3205 LNA-antimiR-21.

Materials and Methods:

[0386] Dose administration: All mice were weighed before administration. Nine female mice were given 10 mg/kg of 
35S-#3205 intravenously in a tail vein. The volume given to each animal was 10 mL/kg of the test formulation. The specific 
activity 75.7 μΟί/ιτ^. Individual mice were killed 5 min, 15 min, 1 hour, 4 hours, 24 hours, 2 days, 4 days, 7 days and 
21 days after administration of #3205.Whole body autoradiography: The mice were anaesthetized by sevoflurane, and 
then immediately immersed in heptane, cooled with dry ice to -80°C, ABR-SOP-0130. The frozen carcasses were 
embedded in agelof aqueouscarboxymethyl cellulose (CMC), frozen in ethanol, cooled with dry ice (-80°C) and sectioned 
sagittaly for whole body autoradiography, according to the standard method, ABR-SOP-0131. From each animal 20 μm 

49



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

sections were cut at different levels with a cryomicrotome (Leica CM 3600) at a temperature of about -20°C. The obtained 
sections were caught on tape (Minnesota Mining and Manufacturing Co., No. 810) and numbered consecutively with 
radioactive ink. After being freeze-dried at -20°C for about 24 hours, selected sections were covered with a thin layer of 
mylar foil, and put on imaging plates (Fuji, Japan). Exposure took place in light tight cassettes in a lead shielding box at 
-20°C, to protect the image plates from environmental radiation. After exposure the imaging plates were scanned at a 
pixel size of 50 μm and analyzed by radioluminography using a bioimaging analysis system (Bas 2500, Fuji, Japan), 
and described in ABR-SOP-0214. A water-soluble standard test solution of 35S radioactivity was mixed with whole blood 
and used for production of a calibration scale, ABR-SOP-0251. However, the different blood standards were dissolved 
in 500 uL Soluene-35. 4.5 mL Ultima Gold was then added to the dissolved samples. As 35S and 14C have very similar 
energy spectra, a standard 14C-programme (Packard 2200CA) was used when the radioactivity for the different blood 
samples was settled.
[0387] Pharmacokinetic calculations: The 35S radioactivity measured in whole blood and tissues was expressed as 
nCi/g tissue and recalculated to nmol equiv/g tissueforthe pharmacokinetic evaluation. The pharmacokinetic parameters 
Cmax, t1/2 and AUC were determined for the whole blood and tissues by non-compartmental analysis using WinNonlin 
Professional (Pharsight Corporation, Mountain View, CA, USA). After intravenous administration, the concentration was 
extrapolated back to zero and expressed as (Co). The elimination rate constant λ was estimated by linear regression 
analysis of the terminal slope of the logarithmic plasma concentration-time curve. The elimination half-life, t1/2, was 
calculated using the equation, t1/2 = Ιη2/λ. The last three time-points above LOQ were used in the elimination half-life 
calculations, if not stated otherwise.

Example 38. Assessment of let-7 inhibition in vivo by an 8-mer LNA-antimiR, as determined through Ras protein 
quantification in mouse lung and kidney

[0388] In order to investigate the possibility to antagonize the abundantly expressed let-7 family in vivo, mice were 
intravenously (i.v.) injected with an 8-mer LNA-antimiR antagonist or with saline. To measure treatment effect, proteins 
were isolated from lungs and kidneys. Because the Ras family of proteins (N-Ras, K-Ras, and Η-Ras), in particular N- 
Ras and K-Ras, has previously been shown to be regulated (repressed) by the let-7 family by Johnson et al. (Cell, 2005), 
the aim was to analyze whether these let-7 targets could be de-repressed in vivo.
[0389] Results: As seen in Figure 37, the 8-mer LNA-antimiR potently de-repressed Ras protein levels in the kidneys 
of treated mice, normalized against saline controls. The up-regulation in this organ was more than 3-fold, showing a 
clear in vivo effect. In the lungs, however, only a minimal (1.2-fold) Ras de-repression was observed (Fig 1B), suggesting 
that insufficient amounts of LNA-antimiR has entered this organ in order to inhibit its massive amounts of let-7, as 
previously described by Johnson et al. (Cancer Research, 2007).
[0390] Conclusion: The 8-mer LNA-antimiR shows a clear effect in regulating target let-7 miRNA in vivo, as evaluated 
based on Ras protein levels in treated vs. control mice. Whereas the effect seems to be smaller in lungs, Ras levels in 
the kidney show a substantial up-regulation upon antimiRs-treatment.
[0391] Materials and Methods: Animals and dosing: C57BL/6 female mice were treated with 10 mg/kg LNA-antimiR 
or saline for three consecutive days (0, 1, and 2) and sacrificed on day 4. Tissue samples from lungs and kidneys were 
snapfrozen and stored at -80°C until further processing.
[0392] Western biot analysis: Lung and kidney proteins from saline and LNA-antimiR-treated mice were separated on 
NuPAGE Bis Tris 4-12% (Invitrogen), using 100 μg per sample. The proteins were transferred to a nitrocellulose mem
brane using iBIot (Invitrogen) according to the manufacturer’s instructions. Blocking, antibody dilution and detection was 
performed according to the manufacturer’s specifications. For Ras detection, a primary rabbit-anti Ras antibody (SC- 
3339, Santa Cruz Biotechnology) and a secondary HRP-conjugated swine-anti-rabbit antibody (P0399, Dako) was used, 
and for tubulin detection, a primary tubulin alpha (MS-581-P1, Neomarkers) and a secondary HRP-conjugated goat- 
anti-mouse antibody (P0447, Dako) was used.

Example 40. In vivo efficacy assessment of the 8-mer LNA-antimiR (#3205) in targeting miR-21, as determined 
by Pdcd4 protein up-regulation in mouse kidney.

[0393] We have shown that an 8-mer LNA-antimiR that is fully LNA-modified antagonizes miR-21 and has the ability 
to regulate the protein levels of the miR-21 target Pdcd4 in vitro. \Ne therefore injected the LNA-antimiR into mice to 
determine the effects of the LNA-antimiR in vivo. The mice received 25 mg/kg of #3205 by i.v. injection every other day 
for 14 days (a total of 5 doses). The mice were sacrificed on day 14, the kidney was removed, and protein was isolated. 
In order to determine target regulation, Western blot analysis was performed.
[0394] Results: As shown in Figure 38, treating mice with #3205 showed significantly increased Pdcd4 protein levels 
as compared to the saline control. While the normalized Pdcd4 versus Gapdh ratio was consistent in both saline samples, 
the protein up-regulation in the two LNA-antimiR-treated (#32059 mice were measured to 3.3- and 6.3-fold, respectively, 
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demonstrating an in vivo pharmacological effect of the #3205 8-mer LNA-antimiR.
[0395] Conclusion: The fully LNA-modified 8-mer LNA-antimiR #3205 antagonizes miR-21 in vivo, as demonstrated 
through its ability to de-repress (up-regulate) mouse kidney levels of Pdcd4, a validated miR-21 target.

Materials and Methods:

[0396] Animals and dosing: C57BL/6 female mice with average of 20 g body weight at first dosing were used in all 
experiments and received regular chow diet (Altromin no 1324, Brogaarden, Gentofte, Denmark). Substances were 
formulated in physiological saline (0.9% NaCI). The animals were dozed with LNA-antimiR or saline (0.9% NaCI), receiving 
an injection of 25 mg/kg every other day for 14 days, a total of 5 doses. Animals were sacrificed on day 14.
[0397] Western biot analysis: 80 μg kidney tissue from saline or LNA-treated mice was separated on NuPAGE Bis 
Tris 4-12% (Invitrogen). The proteins were transferred to a nitrocellulose membrane using iBIot (Invitrogen) according 
to the manufacturer’s instructions. The membrane was incubated with Pdcd4 antibody (Bethyl Laboratories), followed 
by HRP-conjugated swine-anti-rabbit antibody (Dako). As equal loading control, GAPDH (Abeam) was used, followed 
by HRP-conjugated swine-anti-mouse antibody. The membranes were visualized by chemiluminiscence (ECL, Amer- 
sham).
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[0398] Figure 32. Silencing of miR-21 by the 8-mer #3205 LNA-antimiR reduces colony formation in soft agar in PC3 
cells. PC3 cells were transfected with 25 nM of the 8-mer LNA-antimiR #3205 targeting miR-21. After 24 hours, cells 
were harvested and seeded on soft agar. After 12 days, colonies were counted. Shown is the mean of three separate 
experiments, each performed in triplicate, and normalised against 0 nM control (i.e. transfection but with no LNA). 
p=0.01898 for #3205.
[0399] Figure 33. Knock-down of miR-21 by the 8-mer #3205 LNA-antimiR reduces colony formation in soft agar in 
HepG2 cells. HepG2 cells were transfected with 25 nM of the 8-mer LNA-antimiR #3205 targeting miR-21. After 24 
hours, cells were harvested and seeded on soft agar. After 17 days, colonies were counted. Shown is the mean of three 
replicates from one experiment (bars=SEM).
[0400] Figure 34. Wound closure in the invasive human prostate cell line PC3 after treatment with #3205. (A) PC3 
cells were transfected at day 3 with LNA-antimiR and control oligonucleotides at 25 nM, #3205 (8mer, perfect match) 
and #3219 (8mer, mismatch) and the following day a scratch was made. Pictures were taken after 24 hours in order to 
monitor the migration. (B) The area in each timepoint has been measured with the software program Image J and 
normalized against respective 0 h time-point.
[0401] Figure 35. Length assessment of fully LNA-substituted LNA-antimiRs antagonizing miR-155. RAW cells were 
co-transfected with luciferase reporter plasmids containing a perfect match target site for miR-155 and with LNA-antimiR 
oligonucleotides at different concentrations. After 24 hours, cells were harvested and luciferase activity measured. Shown 
are the mean values (bars=s.e.m) for three independent experiments where the renilla/firefly ratios have been normalized 
against 0 nM empty vector without target site (=mock). Shown is also a schematic presentation of the miR sequence 
and the design and position of the LNA-antimiRs.
[0402] Figure 36. Binding of 5’-FAM labeled LNA-antimiR-21 (#3205) to mouse plasma protein. (A)% unbound LNA- 
antimiR-21 compound as a function of oligonucleotide concentration in mouse plasma. (B) Concentration of unbound 
LNA-antimiR-21 compound #3205 as a function of #3205 concentration in mouse plasma.
[0403] Figure 37. Quantification Ras protein levels by Western blot analysis.

A. Gel image showing Ras and Tubulin (internal standard) protein in treated (anti-let-7; 8-mer) vs. untreated (saline) 
lung and kidney samples. B. Quantifications of Ras protein levels in the lung and kidney, respectively, of LNA- 
antimiR-treated mice (black bars), normalized against equivalent saline controls (grey bars), using tubulin as equal
loading control.
B. Silencing of miR-21 by #3205 leads to increased levels of Pdcd4 protein levels in vivo.

[0404] Conclusion: The 8-mer LNA-antimiR shows a clear effect in regulating target let-7 miRNA/n vivo, as evaluated 
based on Ras protein levels in treated vs: control mice. Whereas the effect seems to be smaller in lungs, Ras levels in 
the kidney show a substantial up-regulation upon antimiRs-treatment.
[0405] Materials and Methods: Animals and dosing: C57BL/6 female mice were treated with 10 mg/kg LNA-antimiR 
or saline for three consecutive days (0, 1, and 2) and sacrificed on day 4. Tissue samples from lungs and kidneys were 
snapfrozen and stored at -80°C until further processing.
[0406] Western blot analysis: Lung and kidney proteins from saline and LNA-antimiR-treated mice were separated 
on NuPAGE Bis Tris 4-12% (Invitrogen), using 100 μg per sample. The proteins were transferred to a nitrocellulose 
membrane using iBlot (Invitrogen) according to the manufacturer’s instructions. Blocking, antibody dilution and detection 
was performed according to the manufacturer’s specifications. For Ras detection, a primary rabbit-anti Ras antibody 
(SC-3339, Santa Cruz Biotechnology) and a secondary HRP-conjugated swine-anti-rabbit antibody (P0399, Dako) was 
used, and for tubulin detection, a primary tubulin alpha (MS-581-P1, Neomarkers) and a secondary HRP-conjugated 
goat-anti-mouse antibody (P0447, Dako) was used.

Example 40. In vivo efficacy assessment of the 8-mer LNA-antimiR (#3205) in targeting miR-21, as determined 
by Pdcd4 protein up-regulation in mouse kidney.

[0407] We have shown that an 8-mer LNA-antimiR that is fully LNA-modified antagonizes miR-21 and has the ability 
to regulate the protein levels of the miR-21 target Pdcd4 in vitro. \Ne therefore injected the LNA-antimiR into mice to 
determine the effects of the LNA-antimiR in vivo. The mice received 25 mg/kg of #3205 by i.v. injection every other day 
for 14 days (a total of 5 doses). The mice were sacrificed on day 14, the kidney was removed, and protein was isolated. 
In order to determine target regulation, Western blot analysis was performed.
[0408] Results: As shown in Figure 37, treating mice with #3205 showed significantly increased Pdcd4 protein levels 
as compared to the saline control. While the normalized Pdcd4 versus Gapdh ratio was consistent in both saline samples, 
the protein up-regulation in the two LNA-antimiR-treated (#32059 mice were measured to 3.3- and 6.3-fold, respectively, 
demonstrating an in vivo pharmacological effect of the #3205 8-mer LNA-antimiR.
[0409] Conclusion: The fully LNA-modified 8-mer LNA-antimiR #3205 antagonizes miR-21 in vivo, as demonstrated 
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through its ability to de-repress (up-regulate) mouse kidney levels of Pdcd4, a validated miR-21 target.

Materials and Methods:

[0410] Animals and dosing: C57BL/6 female mice with average of 20 g body weight at first dosing were used in all 
experiments and received regular chow diet (Altromin no 1324, Brogaarden, Gentofte, Denmark). Substances were 
formulated in physiological saline (0.9% NaCI). The
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<220>
<221 > misc_feature
<222> (1)..(8)
<223> Fully LNA & Phosphorothioate linkages

<400>2
gataagct 8

<210>3
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(15)
<223> Phosphorothioate linkages, LNAs at positions 1,3, 5, 6, 7, 10, 11, 12, 14 & 15 otherwise DNAnts.

<400> 3
tcacaattag catta 15

<210> 4
<211>8
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Fully LNA & Phosphorothioate linkages

<400> 4
tag catta 8

<210> 5
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(15)
<223> Phosphorothioate linkages, LNAs at positions 1,3, 6, 7, 8, 10, 12, 14 & 15 otherwise DNAnts.

<400> 5
ccattgtcac actcc 15

<210> 6
<211>8
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<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Fully LNA & Phosphorothioate linkages

<400> 6
cacactcc 8

<210>7
<211> 6
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(6)
<223> Fully LNA & Phosphorothioate linkages

<400>7
taagct 6

<210>8
<211> 7
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(7)
<223> Fully LNA & Phosphorothioate linkages

<400>8
ataagct 7

<210>9
<211> 9
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(9)
<223> Fully LNA & Phosphorothioate linkages
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<400>9
tgataagct 9

<210> 10
<211> 10
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1) .. (10)
<223> Fully LNA & Phosphorothioate linkages

<400> 10
ctgataagct 10

<210> 11
<211> 12
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(12)
<223> Fully LNA & Phosphorothioate linkages

<400> 11
gtctgataag ct 12

<210> 12
<211> 14
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(14)
<223> Fully LNA & Phosphorothioate linkages

<400> 12
cagtctgata agct 14

<210> 13
<211>8
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer
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<220>
<221 > misc_feature
<222> (1)..(8)
<223> Fully LNA & Phosphorothioate linkages

<400> 13
tctgataa 8

<210> 14
<211>8
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Fully LNA & Phosphorothioate linkages

<400> 14
atcagtct 8

<210> 15
<211> 8
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Fully LNA & Phosphorothioate linkages

<400> 15
tcaacatc 8

<210> 16
<211>8
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Fully LNA & Phosphorothioate linkages

<400> 16
ggtaaact 8

<210> 17
<211>8
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<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Fully LNA & Phosphorothioate linkages

<400> 17
cgtaatga 8

<210> 18
<211> 16
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(16)
<223> LNA gapmer 3LNA- 9DNA-3LNA-1 DNA, 5’ FAM label, phosphorothioate linkages.

<400 18
tcagtctgat aagcta 16

<210> 19
<211>8
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Full LNA & Phosphorothioate linkages

<400> 19
agcacttt 8

<210> 20
<211>8
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Full LNA & Phosphorothioate linkages

99



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

<400 20
atttgcac 8

<210> 21
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<400> 21
agcagacaat gtagc 15

<210> 22
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<400> 22
gtagccagat gtagc 15

<210> 23
<211> 7
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(7)
<223> Full LNA & Phosphorothioate linkages

<400> 23
atgtagc 7

<210> 24
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<400> 24
acaacctact acctc 15

<210> 25
<211> 8
<212> DNA
<213> Artificial Sequence

<220>
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<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(8)
<223> Full LNA & Phosphorothioate linkages

<400> 25
actacctc 8

<210 26
<211> 15
<212> DNA
<213> Artificial Sequence

<220
<223> LNA Oligomer

<400 26
cactgtcagc acttt 15

<210> 27
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<400> 27
tgcatagatt tgcac 15

<210> 28
<211>7
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(7)
<223> Full LNA & Phosphorothioate linkages

<400> 28
gtagact 7

<210> 29
<211>6
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
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<222> (1)..(6)
<223> Full LNA & Phosphorothioate linkages

<400> 29
tacctc 6

<210> 30
<211>7
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(7)
<223> Full LNA & Phosphorothioate linkages

<400> 30
ctacctc 7

<210> 31
<211>9
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(9)
<223> Full LNA & Phosphorothioate linkages, N = Universal base

<400> 31
tnctacctc 9

<210> 32
<211>9
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1) .. (9)
<223> Full LNA & Phosphorothioate linkages, N = Universal base

<400> 32
tnctacctc 9

<210> 33
<211> 15
<212> DNA
<213> Artificial Sequence
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<220>
<223> LNA Oligomer

<400> 33
gcaacctact acctc 15

<210> 34
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<400> 34
acaacctcct acctc 15

<210> 35
<211> 15
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<400> 35
acaaactact acctc 15

<210> 36
<211>7
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(7)
<223> Full LNA & Phosphorothioate linkages,

<400> 36
ctacctc 7

<210> 37
<211>7
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(7)
<223> Full LNA & Phosphorothioate linkages,

<400> 37

103



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

ctaactc 7

<210> 38
<211>9
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(9)
<223> Full LNA & Phosphorothioate linkages,

<400> 38
ttagcatta 9

<210> 39
<211>9
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc_feature
<222> (1)..(9)
<223> Full LNA & Phosphorothioate linkages,

<400> 39
ttagcatta 9

<210> 40
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 40
uagcaccgcu auccacuaug uc 22

<210> 41
<211> 24
<212> RNA
<213> Epstein Barr virus

<400> 41
ucuuagugga agugacgugc ugug 24

<210> 42
<211> 23
<212> RNA
<213> Epstein Barr virus

<400> 42
uacauaacca uggaguuggc ugu 23
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<210> 43
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 43
gccaccucuu ugguucugua ca 22

<210> 44
<211> 21
<212> RNA
<213> Epstein Barr virus

<400> 44
acgcacacca ggcugacugc c 21

<210> 45
<211> 24
<212> RNA
<213> Epstein Barr virus

<400> 45
ucagacaguu uggugcgcua guug 24

<210> 46
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 46
uccuguggug uuuggugugg uu 22

<210> 47
<211> 23
<212> RNA
<213> Epstein Barr virus

<400> 47
uguaacuugc cagggacggc uga 23

<210> 48
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 48
aaccggcucg uggcucguac ag 22

<210> 49
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 49
uaaaugcugc aguaguaggg au 22

<210> 50
<211> 22
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<212> RNA
<213> Epstein Barr virus

<400> 50
uacccuacgc ugccgauuua ca 22

<210> 51
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 51
gucagugguu uuguuuccuu ga 22

<210> 52
<211> 24
<212> RNA
<213> Epstein Barr virus

<400> 52
uuagauagag ugggugugug cucu 24

<210> 53
<211> 23
<212> RNA
<213> Epstein Barr virus

<400> 53
uguaugccug guguccccuu agu 23

<210> 54
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 54
uaagaggacg caggcauaca ag 22

<210> 55
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 55
uaucggaagu uugggcuucg uc 22

<210> 56
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 56
ucaaguucgc acuuccuaua ca 22

<210> 57
<211> 21
<212> RNA
<213> Epstein Barr virus
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<400> 57
uuuuguuugc uugggaaugc u 21

<210> 58
<211> 23
<212> RNA
<213> Epstein Barr virus

<400> 58
acauuccccg caaacaugac aug 23

<210> 59
<211> 24
<212> RNA
<213> Epstein Barr virus

<400> 59
aaggagcgau uuggagaaaa uaaa 24

<210> 60
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 60
uauuuucugc auucgcccuu gc 22

<210> 61
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 61
caugaaggca cagccuguua cc 22

<210> 62
<211> 21
<212> RNA
<213> Epstein Barr virus

<400> 62
uagcaggcau gucuucauuc c 21

<210> 63
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 63
cgcaccacua gucaccaggu gu 22

<210> 64
<211> 21
<212> RNA
<213> Epstein Barr virus

<400> 64
accuaguguu aguguugugc u 21
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<210> 65
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 65
gaccugaugc ugcuggugug cu 22

<210> 66
<211> 24
<212> RNA
<213> Epstein Barr virus

<400> 66
caaggugaau auagcugccc aucg 24

<210> 67
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 67
cggggaucgg acuagccuua ga 22

<210> 68
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 68
uaagguuggu ccaauccaua gg 22

<210> 69
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 69
caucauaguc caguguccag gg 22

<210> 70
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 70
ccuggaccuu gacuaugaaa ca 22

<210> 71
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 71
uacgguuucc uagauuguac ag 22

<210> 72
<211> 23
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<212> RNA
<213> Epstein Barr virus

<400> 72
gucacaaucu auggggucgu aga 23

<210> 73
<211> 23
<212> RNA
<213> Epstein Barr virus

<400> 73
uaacacuuca ugggucccgu agu 23

<210> 74
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 74
uacuggaccc ugaauuggaa ac 22

<210> 75
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 75
uaaccugauc agccccggag uu 22

<210> 76
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 76
uaucuuuugc ggcagaaauu ga 22

<210> 77
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 77
aaauucuguu gcagcagaua gc 22

<210> 78
<211> 22
<212> RNA
<213> Epstein Barr virus

<400> 78
uaacgggaag uguguaagca ca 22

<210> 79
<211> 22
<212> RNA
<213> Human cytomegalovirus
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<400> 79
aagugacggu gagauccagg cu 22

<210> 80
<211> 21
<212> RNA
<213> Human cytomegalovirus

<400> 80
ucguccuccc cuucuucacc g 21

<210> 81
<211> 20
<212> RNA
<213> Human cytomegalovirus

<400> 81
uaacuagccu ucccgugaga 20

<210> 82
<211> 22
<212> RNA
<213> Human cytomegalovirus

<400> 82
ucaccagaau gcuaguuugu ag 22

<210> 83
<211> 22
<212> RNA
<213> Human cytomegalovirus

<400> 83
ucguugaaga caccuggaaa ga 22

<210> 84
<211> 22
<212> RNA
<213> Human cytomegalovirus

<400> 84
uuuccaggug uuuucaacgu gc 22

<210> 85
<211> 20
<212> RNA
<213> Human cytomegalovirus

<400> 85
ggggaugggc uggcgcgcgg 20

<210> 86
<211> 21
<212> RNA
<213> Human cytomegalovirus

<400> 86
ugcgucucgg ccucguccag a 21

110



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

<210> 87
<211> 21
<212> RNA
<213> Human cytomegalovirus

<400> 87
aaccgcucag uggcucggac c 21

<210> 88
<211> 22
<212> RNA
<213> Human cytomegalovirus

<400> 88
uccgaacgcu aggucgguuc uc 22

<210> 89
<211> 23
<212> RNA
<213> Human cytomegalovirus

<400> 89
auccacuugg agagcucccg cgg 23

<210> 90
<211> 22
<212> RNA
<213> Human cytomegalovirus

<400> 90
agcggucugu ucagguggau ga 22

<210> 91
<211> 20
<212> RNA
<213> Human cytomegalovirus

<400> 91
ucacgguccg agcacaucca 20

<210> 92
<211> 22
<212> RNA
<213> Human cytomegalovirus

<400> 92
gauugugccc ggaccguggg cg 22

<210> 93
<211> 22
<212> RNA
<213> Human cytomegalovirus

<400> 93
cgacauggac gugcaggggg au 22

<210> 94
<211> 21
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<212> RNA
<213> Human cytomegalovirus

<400> 94
ugacaagccu gacgagagcg u 21

<210> 95
<211> 22
<212> RNA
<213> Human cytomegalovirus

<400> 95
uuaugauagg ugugacgaug uc22

<210> 96
<211> 22
<212> RNA
<213> Homo sapiens

<400> 96
ugagguagua gguuguauag uu 22

<210> 97
<211> 21
<212> RNA
<213> Homo sapiens

<400> 97
cuauacaauc uacugucuuu c 21

<210> 98
<211> 22
<212> RNA
<213> Homo sapiens

<400> 98
ugagguagua gguugugugg uu 22

<210> 99
<211> 22
<212> RNA
<213> Homo sapiens

<400> 99
cuauacaacc uacugccuuc cc 22

<210> 100
<211> 22
<212> RNA
<213> Homo sapiens

<400> 100
ugagguagua gguuguaugg uu 22

<210> 101
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 101
uagaguuaca cccugggagu ua 22

<210> 102
<211> 22
<212> RNA
<213> Homo sapiens

<400> 102
agagguagua gguugcauag uu 22

<210> 103
<211> 22
<212> RNA
<213> Homo sapiens

<400> 103
cuauacgacc ugcugccuuu cu 22

<210> 104
<211> 22
<212> RNA
<213> Homo sapiens

<400> 104
ugagguagga gguuguauag uu 22

<210> 105
<211> 22
<212> RNA
<213> Homo sapiens

<400> 105
cuauacggcc uccuagcuuu cc 22

<210> 106
<211> 22
<212> RNA
<213> Homo sapiens

<400> 106
ugagguagua gauuguauag uu 22

<210> 107
<211> 22
<212> RNA
<213> Homo sapiens

<400> 107
cuauacaauc uauugccuuc cc 22

<210> 108
<211> 22
<212> RNA
<213> Homo sapiens

<400> 108
cuauacaguc uacugucuuu cc 22

113



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

<210> 109
<211> 22
<212> RNA
<213> Homo sapiens

<400> 109
ugagguagua guuuguacag uu 22

<210> 110
<211> 21
<212> RNA
<213> Homo sapiens

<400> 110
cuguacaggc cacugccuug c 21

<210> 111
<211> 22
<212> RNA
<213> Homo sapiens

<400> 111
ugagguagua guuugugcug uu 22

<210> 112
<211> 22
<212> RNA
<213> Homo sapiens

<400> 112
cugcgcaagc uacugccuug cu 22

<210> 113
<211> 22
<212> RNA
<213> Homo sapiens

<400> 113
uggaauguaa agaaguaugu au 22

<210> 114
<211> 22
<212> RNA
<213> Homo sapiens

<400> 114
aacccguaga uccgaacuug ug 22

<210> 115
<211> 22
<212> RNA
<213> Homo sapiens

<400> 115
caagcuugua ucuauaggua ug 22

<210> 116
<211> 21
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<212> RNA
<213> Homo sapiens

<400> 116
uacaguacug ugauaacuga a 21

<210> 117
<211> 22
<212> RNA
<213> Homo sapiens

<400> 117
caguuaucac agugcugaug cu 22

<210> 118
<211> 23
<212> RNA
<213> Homo sapiens

<400> 118
agcagcauug uacagggcua uga 23

<210> 119
<211> 23
<212> RNA
<213> Homo sapiens

<400> 119
ucauagcccu guacaaugcu gcu 23

<210> 120
<211> 23
<212> RNA
<213> Homo sapiens

<400> 120
ucaaaugcuc agacuccugu ggu 23

<210> 121
<211> 22
<212> RNA
<213> Homo sapiens

<400> 121
acggauguuu gagcaugugc ua 22

<210> 122
<211> 23
<212> RNA
<213> Homo sapiens

<400> 122
aaaagugcuu acagugcagg uag 23

<210> 123
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 123
cugcaaugua agcacuucuu ac 22

<210> 124
<211> 21
<212> RNA
<213> Homo sapiens

<400> 124
uaaagugcug acagugcaga u 21

<210> 125
<211> 22
<212> RNA
<213> Homo sapiens

<400> 125
ccgcacugug gguacuugcu gc 22

<210> 126
<211> 23
<212> RNA
<213> Homo sapiens

<400> 126
agcagcauug uacagggcua uca 23

<210> 127
<211> 23
<212> RNA
<213> Homo sapiens

<400> 127
uacccuguag auccgaauuu gug 23

<210> 128
<211> 22
<212> RNA
<213> Homo sapiens

<400> 128
caaauucgua ucuaggggaa ua 22

<210> 129
<211> 23
<212> RNA
<213> Homo sapiens

<400> 129
uacccuguag aaccgaauuu gug 23

<210> 130
<211> 22
<212> RNA
<213> Homo sapiens

<400> 130
acagauucga uucuagggga au 22
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<210> 131
<211> 21
<212> RNA
<213> Homo sapiens

<400> 131
uugcucacug uucuucccua g 21

<210> 132
<211> 21
<212> RNA
<213> Homo sapiens

<400> 132
aagcauucuu ucauugguug g 21

<210> 133
<211> 22
<212> RNA
<213> Homo sapiens

<400> 133
uuuccggcucgcgugggugu gu 22

<210> 134
<211> 21
<212> RNA
<213> Homo sapiens

<400> 134
ccgucgccgc cacccgagcc g 21

<210> 135
<211> 23
<212> RNA
<213> Homo sapiens

<400> 135
gagggucuug ggagggaugu gac 23

<210> 136
<211> 27
<212> RNA
<213> Homo sapiens

<400> 136
cacuguaggu gauggugaga gugggca

<210> 137
<211> 23
<212> RNA
<213> Homo sapiens

<400> 137
ccugcagcga cuugauggcu ucc 23

<210> 138
<211> 21

27
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<212> RNA
<213> Homo sapiens

<400> 138
agaggauacc cuuuguaugu u 21

<210> 139
<211> 21
<212> RNA
<213> Homo sapiens

<400> 139
uaggacacau ggucuacuuc u 21

<210> 140
<211> 22
<212> RNA
<213> Homo sapiens

<400> 140
cuccugagcc auucugagcc uc 22

<210> 141
<211> 24
<212> RNA
<213> Homo sapiens

<400> 141
agccugauua aacacaugcu cuga 24

<210> 142
<211> 21
<212> RNA
<213> Homo sapiens

<400> 142
gugccagcug caguggggga g 21

<210> 143
<211> 21
<212> RNA
<213> Homo sapiens

<400> 143
cccggagcca ggaugcagcu c 21

<210> 144
<211> 21
<212> RNA
<213> Homo sapiens

<400> 144
ucguggccug gucuccauua u 21

<210> 145
<211> 20
<212> RNA
<213> Homo sapiens
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<400> 145
ucugcagggu uugcuuugag 20

<210> 146
<211> 21
<212> RNA
<213> Homo sapiens

<400> 146
uguucaugua gauguuuaag c 21

<210> 147
<211> 18
<212> RNA
<213> Homo sapiens

<400> 147
ucagcuggcccucauuuc 18

<210> 148
<211> 21
<212> RNA
<213> Homo sapiens

<400> 148
uggcagggag gcugggaggg g 21

<210> 149
<211> 20
<212> RNA
<213> Homo sapiens

<400> 149
ucacuguuca gacaggcgga 20

<210> 150
<211> 22
<212> RNA
<213> Homo sapiens

<400> 150
uggaguguga caaugguguu ug 22

<210> 151
<211> 22
<212> RNA
<213> Homo sapiens

<400> 151
aacgccauua ucacacuaaa ua 22

<210> 152
<211> 21
<212> RNA
<213> Homo sapiens

<400> 152
ccccaccucc ucucuccuca g 21
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<210> 153
<211> 19
<212> RNA
<213> Homo sapiens

<400> 153
gugaggacucgggaggugg 19

<210> 154
<211> 22
<212> RNA
<213> Homo sapiens

<400> 154
ugagccccug ugccgccccc ag 22

<210> 155
<211> 22
<212> RNA
<213> Homo sapiens

<400> 155
guggguacgg cccagugggg gg 22

<210> 156
<211> 22
<212> RNA
<213> Homo sapiens

<400> 156
ucaccagccc uguguucccu ag 22

<210> 157
<211> 26
<212> RNA
<213> Homo sapiens

<400> 157
gugagggcau gcaggccugg augggg

<210> 158
<211> 20
<212> RNA
<213> Homo sapiens

<400> 158
cgugccaccc uuuuccccag 20

<210> 159
<211> 20
<212> RNA
<213> Homo sapiens

<400> 159
ucacaccugc cucgcccccc 20

<210> 160
<211> 21

26
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<212> RNA
<213> Homo sapiens

<400> 160
gugggcgggg gcaggugugu g 21

<210> 161
<211> 23
<212> RNA
<213> Homo sapiens

<400> 161
cucucaccac ugcccuccca cag 23

<210> 162
<211> 20
<212> RNA
<213> Homo sapiens

<400> 162
gugucugggcggacagcugc 20

<210> 163
<211> 20
<212> RNA
<213> Homo sapiens

<400> 163
ugagcccugu ccucccgcag 20

<210> 164
<211> 22
<212> RNA
<213> Homo sapiens

<400> 164
ucggccugac cacccacccc ac 22

<210> 165
<211> 22
<212> RNA
<213> Homo sapiens

<400> 165
ccucuucccc uugucucucc ag 22

<210> 166
<211> 21
<212> RNA
<213> Homo sapiens

<400> 166
uccuucugcu ccguccccca g 21

<210> 167
<211> 20
<212> RNA
<213> Homo sapiens
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<400> 167
cuuccucguc ugucugcccc 20

<210> 168
<211> 20
<212> RNA
<213> Homo sapiens

<400> 168
uaaggcacgc ggugaaugcc 20

<210> 169
<211> 22
<212> RNA
<213> Homo sapiens

<400> 169
cguguucaca gcggaccuug au 22

<210> 170
<211> 22
<212> RNA
<213> Homo sapiens

<400> 170
aacuggauca auuauaggag ug 22

<210> 171
<211> 26
<212> RNA
<213> Homo sapiens

<400> 171
aaguaguugg uuuguaugag augguu

<210> 172
<211> 21
<212> RNA
<213> Homo sapiens

<400> 172
aagugaucua aaggccuaca u 21

<210> 173
<211> 19
<212> RNA
<213> Homo sapiens

<400> 173
aauggauuuu uggagcagg 19

<210> 174
<211> 22
<212> RNA
<213> Homo sapiens

<400> 174
acccgucccg uucguccccg ga 22

26

122



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

<210> 175
<211> 27
<212> RNA
<213> Homo sapiens

<400> 175
accuucuugu auaagcacug ugcuaaa 27

<210> 176
<211> 22
<212> RNA
<213> Homo sapiens

<400> 176
acgcccuucc cccccuucuu ca 22

<210> 177
<211> 21
<212> RNA
<213> Homo sapiens

<400> 177
acggugcugg auguggccuu u 21

<210> 178
<211> 21
<212> RNA
<213> Homo sapiens

<400> 178
acucuagcug ccaaaggcgc u 21

<210> 179
<211> 22
<212> RNA
<213> Homo sapiens

<400> 179
agaaggaaau ugaauucauu ua 22

<210> 180
<211> 21
<212> RNA
<213> Homo sapiens

<400> 180
agagaagaag aucagccugc a 21

<210> 181
<211> 24
<212> RNA
<213> Homo sapiens

<400> 181
agccuggaag cuggagccug cagu 24

<210> 182
<211> 23
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<212> RNA
<213> Homo sapiens

<400> 182
aggaugagca aagaaaguag auu 23

<210> 183
<211> 22
<212> RNA
<213> Homo sapiens

<400> 183
cggaugagca aagaaagugg uu 22

<210> 184
<211> 22
<212> RNA
<213> Homo sapiens

<400> 184
aggcauugac uucucacuag cu 22

<210> 185
<211> 21
<212> RNA
<213> Homo sapiens

<400> 185
agugaaugau ggguucugac c 21

<210> 186
<211> 21
<212> RNA
<213> Homo sapiens

<400> 186
aguuaggauu aggucgugga a 21

<210> 187
<211> 21
<212> RNA
<213> Homo sapiens

<400> 187
auauaugaug acuuagcuuu u 21

<210> 188
<211> 22
<212> RNA
<213> Homo sapiens

<400> 188
acaggugagg uucuugggag cc 22

<210> 189
<211> 24
<212> RNA
<213> Homo sapiens
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<400> 189
ucccugagac ccuuuaaccu guga 24

<210> 190
<211> 22
<212> RNA
<213> Homo sapiens

<400> 190
ucccugagac ccuaacuugu ga 22

<210> 191
<211> 22
<212> RNA
<213> Homo sapiens

<400> 191
acggguuagg cucuugggag cu 22

<210> 192
<211> 22
<212> RNA
<213> Homo sapiens

<400> 192
ucacaaguca ggcucuuggg ac 22

<210> 193
<211> 22
<212> RNA
<213> Homo sapiens

<400> 193
ucguaccgug aguaauaaug cg 22

<210> 194
<211> 21
<212> RNA
<213> Homo sapiens

<400> 194
cauuauuacuuuugguacgcg 21

<210> 195
<211> 18
<212> RNA
<213> Homo sapiens

<400> 195
aucccaccuc ugccacca 18

<210> 196
<211> 19
<212> RNA
<213> Homo sapiens

<400> 196
auggauaagg cuuuggcuu 19
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<210> 197
<211> 22
<212> RNA
<213> Homo sapiens

<400> 197
augggugaau uuguagaagg au 22

<210> 198
<211> 22
<212> RNA
<213> Homo sapiens

<400> 198
augguacccu ggcauacuga gu 22

<210> 199
<211> 23
<212> RNA
<213> Homo sapiens

<400> 199
caagucuuau uugagcaccu guu 23

<210> 200
<211> 22
<212> RNA
<213> Homo sapiens

<400> 200
caggaugugg ucaaguguug uu 22

<210> 201
<211> 23
<212> RNA
<213> Homo sapiens

<400> 201
ccucagggcu guagaacagg gcu 23

<210> 202
<211> 21
<212> RNA
<213> Homo sapiens

<400> 202
ccuguugaag uguaaucccc a 21

<210> 203
<211> 18
<212> RNA
<213> Homo sapiens

<400> 203
cgggcguggu gguggggg 18

<210> 204
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 204
cuggacugag ccgugcuacu gg 22

<210> 205
<211> 22
<212> RNA
<213> Homo sapiens

<400> 205
ucggauccgu cugagcuugg cu 22

<210> 206
<211> 22
<212> RNA
<213> Homo sapiens

<400> 206
cugaagcuca gagggcucug au 22

<210> 207
<211> 23
<212> RNA
<213> Homo sapiens

<400> 207
cuggagauau ggaagagcug ugu 23

<210> 208
<211> 22
<212> RNA
<213> Homo sapiens

<400> 208
cuuggcaccu agcaagcacu ca 22

<210> 209
<211> 26
<212> RNA
<213> Homo sapiens

<400> 209
gaugaugaug gcagcaaauu cugaaa 26

<210> 210
<211> 25
<212> RNA
<213> Homo sapiens

<400> 210
gggcgacaaa gcaagacucu uucuu 25

<210> 211
<211> 18
<212> RNA
<213> Homo sapiens
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gucccuguucaggcgcca 18

<210> 212
<211> 17
<212> RNA
<213> Homo sapiens

<400> 212
ucccuguucg ggcgcca 17

<210> 213
<211> 17
<212> RNA
<213> Homo sapiens

<400> 213
gugggggaga ggcuguc 17

<210> 214
<211> 20
<212> RNA
<213> Homo sapiens

<400> 214
uaaagagccc uguggagaca 20

<210> 215
<211> 22
<212> RNA
<213> Homo sapiens

<400> 215
uacguagaua uauauguauu uu 22

<210> 216
<211> 22
<212> RNA
<213> Homo sapiens

<400> 216
uaguacugug cauaucaucu au 22

<210> 217
<211> 17
<212> RNA
<213> Homo sapiens

<400> 217
ucauauugcu ucuuucu 17

<210> 218
<211> 21
<212> RNA
<213> Homo sapiens

<400> 218
ucacagugaa ccggucucuu u 21
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<210> 219
<211> 17
<212> RNA
<213> Homo sapiens

<400> 219
ucccaccgcu gccaccc 17

<210> 220
<211> 17
<212> RNA
<213> Homo sapiens

<400> 220
ucgccuccuccucuccc 17

<210> 221
<211> 20
<212> RNA
<213> Homo sapiens

<400> 221
ucguuugccu uuuucugcuu 20

<210> 222
<211> 22
<212> RNA
<213> Homo sapiens

<400> 222
ucuacaaagg aaagcgcuuu cu 22

<210> 223
<211> 22
<212> RNA
<213> Homo sapiens

<400> 223
ucuauacaga cccuggcuuu uc 22

<210> 224
<211> 22
<212> RNA
<213> Homo sapiens

<400> 224
ucugggcaac aaagugagac cu 22

<210> 225
<211> 21
<212> RNA
<213> Homo sapiens

<400> 225
ugcaggacca agaugagccc u 21

<210> 226
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 226
ugcuggauca gugguucgag uc 22

<210> 227
<211> 21
<212> RNA
<213> Homo sapiens

<400> 227
uggacugccc ugaucuggag a 21

<210> 228
<211> 23
<212> RNA
<213> Homo sapiens

<400> 228
uggaguccag gaaucugcau uuu 23

<210> 229
<211> 22
<212> RNA
<213> Homo sapiens

<400> 229
aagcccuuac cccaaaaagu au 22

<210> 230
<211> 22
<212> RNA
<213> Homo sapiens

<400> 230
aagcccuuac cccaaaaagc au 22

<210> 231
<211> 21
<212> RNA
<213> Homo sapiens

<400> 231
cuuuuugcgg ucugggcuug c 21

<210> 232
<211> 19
<212> RNA
<213> Homo sapiens

<400> 232
uggauuuuug gaucaggga 19

<210> 233
<211> 24
<212> RNA
<213> Homo sapiens
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<400> 233
uggcccugac ugaagaccag cagu 24

<210> 234
<211> 25
<212> RNA
<213> Homo sapiens

<400> 234
ugggaacggg uuccggcaga cgcug 25

<210> 235
<211> 22
<212> RNA
<213> Homo sapiens

<400> 235
uggguggucu ggagauuugu gc 22

<210> 236
<211> 22
<212> RNA
<213> Homo sapiens

<400> 236
ugugagguug gcauuguugu cu 22

<210> 237
<211> 21
<212> RNA
<213> Homo sapiens

<400> 237
uuaggccgca gaucugggug a 21

<210> 238
<211> 22
<212> RNA
<213> Homo sapiens

<400> 238
uuagggcccu ggcuccaucu cc 22

<210> 239
<211> 17
<212> RNA
<213> Homo sapiens

<400> 239
uucaaguaau ucaggug 17

<210> 240
<211> 22
<212> RNA
<213> Homo sapiens

<400> 240
uucauucggc uguccagaug ua 22
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<210> 241
<211> 22
<212> RNA
<213> Homo sapiens

<400> 241
uucuggaauu cugugugagg ga 22

<210> 242
<211> 18
<212> RNA
<213> Homo sapiens

<400> 242
uugagaagga ggcugcug 18

<210> 243
<211> 24
<212> RNA
<213> Homo sapiens

<400> 243
uugcagcugc cugggaguga cuuc 24

<210> 244
<211> 21
<212> RNA
<213> Homo sapiens

<400> 244
uugggacaua cuuaugcuaa a 21

<210> 245
<211> 22
<212> RNA
<213> Homo sapiens

<400> 245
uuuagagacg gggucuugcu cu 22

<210> 246
<211> 22
<212> RNA
<213> Homo sapiens

<400> 246
uuugaggcua cagugagaug ug 22

<210> 247
<211> 22
<212> RNA
<213> Homo sapiens

<400> 247
uuuucaacuc uaaugggaga ga 22

<210> 248
<211> 18
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<212> RNA
<213> Homo sapiens

<400> 248
acguuggcucugguggug 18

<210> 249
<211> 22
<212> RNA
<213> Homo sapiens

<400> 249
acucggcgug gcgucggucg ug 22

<210> 250
<211> 18
<212> RNA
<213> Homo sapiens

<400> 250
gcaugggugg uucagugg 18

<210> 251
<211> 22
<212> RNA
<213> Homo sapiens

<400> 251
cagugcaaug uuaaaagggc au 22

<210> 252
<211> 22
<212> RNA
<213> Homo sapiens

<400> 252
uucacauugu gcuacugucu gc 22

<210> 253
<211> 22
<212> RNA
<213> Homo sapiens

<400> 253
cagugcaaug augaaagggc au 22

<210> 254
<211> 21
<212> RNA
<213> Homo sapiens

<400> 254
acucuuuccc uguugcacua c 21

<210> 255
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 255
uaacagucua cagccauggu cg 22

<210> 256
<211> 22
<212> RNA
<213> Homo sapiens

<400> 256
accguggcuu ucgauuguua cu 22

<210> 257
<211> 18
<212> RNA
<213> Homo sapiens

<400> 257
cagggaggug aaugugau 18

<210> 258
<211> 19
<212> RNA
<213> Homo sapiens

<400> 258
gaugaugcugcugaugcug 19

<210> 259
<211> 22
<212> RNA
<213> Homo sapiens

<400> 259
ucaaaacuga ggggcauuuu cu 22

<210> 260
<211> 24
<212> RNA
<213> Homo sapiens

<400> 260
ccagacagaa uucuaugcac uuuc 24

<210> 261
<211> 22
<212> RNA
<213> Homo sapiens

<400> 261
uuuggucccc uucaaccagc ug 22

<210> 262
<211> 22
<212> RNA
<213> Homo sapiens

<400> 262
uuuggucccc uucaaccagc ua 22
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<210> 263
<211> 22
<212> RNA
<213> Homo sapiens

<400> 263
ugugacuggu ugaccagagg gg 22

<210> 264
<211> 23
<212> RNA
<213> Homo sapiens

<400> 264
uauggcuuuu uauuccuaug uga 23

<210> 265
<211> 22
<212> RNA
<213> Homo sapiens

<400> 265
uauagggauu ggagccgugg cg 22

<210> 266
<211> 23
<212> RNA
<213> Homo sapiens

<400> 266
uauggcuuuu cauuccuaug uga 23

<210> 267
<211> 22
<212> RNA
<213> Homo sapiens

<400> 267
auguagggcu aaaagccaug gg 22

<210> 268
<211> 23
<212> RNA
<213> Homo sapiens

<400> 268
acuccauuug uuuugaugau gga 23

<210> 269
<211> 22
<212> RNA
<213> Homo sapiens

<400> 269
caucaucguc ucaaaugagu cu 22

<210> 270
<211> 23
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<212> RNA
<213> Homo sapiens

<400> 270
uuauugcuua agaauacgcg uag 23

<210> 271
<211> 23
<212> RNA
<213> Homo sapiens

<400> 271
agcugguguu gugaaucagg ccg 23

<210> 272
<211> 22
<212> RNA
<213> Homo sapiens

<400> 272
gcuacuucac aacaccaggg cc 22

<210> 273
<211> 22
<212> RNA
<213> Homo sapiens

<400> 273
gcuauuucac gacaccaggg uu 22

<210> 274
<211> 22
<212> RNA
<213> Homo sapiens

<400> 274
ggagacgcgg cccuguugga gu 22

<210> 275
<211> 22
<212> RNA
<213> Homo sapiens

<400> 275
ucuacagugc acgugucucc ag 22

<210> 276
<211> 21
<212> RNA
<213> Homo sapiens

<400> 276
uaccacaggg uagaaccacg g 21

<210> 277
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 277
cagugguuuu acccuauggu ag 22

<210> 278
<211> 22
<212> RNA
<213> Homo sapiens

<400> 278
uaacacuguc ugguaaagau gg 22

<210> 279
<211> 22
<212> RNA
<213> Homo sapiens

<400> 279
caucuuccag uacaguguug ga 22

<210> 280
<211> 23
<212> RNA
<213> Homo sapiens

<400> 280
uguaguguuu ccuacuuuau gga 23

<210> 281
<211> 21
<212> RNA
<213> Homo sapiens

<400> 281
cauaaaguag aaagcacuac u 21

<210> 282
<211> 21
<212> RNA
<213> Homo sapiens

<400> 282
ugagaugaag cacuguagcu c 21

<210> 283
<211> 22
<212> RNA
<213> Homo sapiens

<400> 283
ggugcagugc ugcaucucug gu 22

<210> 284
<211> 20
<212> RNA
<213> Homo sapiens

<400> 284
uacaguauag augauguacu 20
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<210> 285
<211> 22
<212> RNA
<213> Homo sapiens

<400> 285
ggauaucauc auauacugua ag 22

<210> 286
<211> 23
<212> RNA
<213> Homo sapiens

<400> 286
guccaguuuu cccaggaauc ccu 23

<210> 287
<211> 22
<212> RNA
<213> Homo sapiens

<400> 287
ggauuccugg aaauacuguu cu 22

<210> 288
<211> 21
<212> RNA
<213> Homo sapiens

<400> 288
cuccguuugc cuguuucgcu g 21

<210> 289
<211> 22
<212> RNA
<213> Homo sapiens

<400> 289
cucggcgcgg ggcgcgggcu cc 22

<210> 290
<211> 22
<212> RNA
<213> Homo sapiens

<400> 290
ugagaacuga auuccauggg uu 22

<210> 291
<211> 22
<212> RNA
<213> Homo sapiens

<400> 291
ccucugaaau ucaguucuuc ag 22

<210> 292
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 292
ugcccugugg acucaguucu gg 22

<210> 293
<211> 22
<212> RNA
<213> Homo sapiens

<400> 293
ugagaacuga auuccauagg cu 22

<210> 294
<211> 20
<212> RNA
<213> Homo sapiens

<400> 294
guguguggaa augcuucugc 20

<210> 295
<211> 21
<212> RNA
<213> Homo sapiens

<400> 295
gcccuccgcc cgugcacccc g 21

<210> 296
<211> 22
<212> RNA
<213> Homo sapiens

<400> 296
gcccgcgugu ggagccaggu gu 22

<210> 297
<211> 22
<212> RNA
<213> Homo sapiens

<400> 297
gugugcggaa augcuucugc ua 22

<210> 298
<211> 22
<212> RNA
<213> Homo sapiens

<400> 298
ucagugcacu acagaacuuu gu 22

<210> 299
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 299
aaaguucuga gacacuccga cu 22

<210> 300
<211> 22
<212> RNA
<213> Homo sapiens

<400> 300
ucagugcauc acagaacuuu gu 22

<210> 301
<211> 22
<212> RNA
<213> Homo sapiens

<400> 301
aaguucuguu auacacucag gc 22

<210> 302
<211> 23
<212> RNA
<213> Homo sapiens

<400> 302
ucuggcuccg ugucuucacu ccc 23

<210> 303
<211> 21
<212> RNA
<213> Homo sapiens

<400> 303
agggagggacgggggcugugc 21

<210> 304
<211> 22
<212> RNA
<213> Homo sapiens

<400> 304
ucucccaacc cuuguaccag ug 22

<210> 305
<211> 22
<212> RNA
<213> Homo sapiens

<400> 305
cugguacagg ccugggggac ag 22

<210> 306
<211> 21
<212> RNA
<213> Homo sapiens

<400> 306
cuagacugaa gcuccuugag g 21
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<210> 307
<211> 21
<212> RNA
<213> Homo sapiens

<400> 307
ucgaggagcu cacagucuag u 21

<210> 308
<211> 21
<212> RNA
<213> Homo sapiens

<400> 308
ucagugcaug acagaacuug g 21

<210> 309
<211> 22
<212> RNA
<213> Homo sapiens

<400> 309
uugcauaguc acaaaaguga uc 22

<210> 310
<211> 22
<212> RNA
<213> Homo sapiens

<400> 310
aaaaccgucu aguuacaguu gu 22

<210> 311
<211> 23
<212> RNA
<213> Homo sapiens

<400> 311
cggcccgggc ugcugcuguu ccu 23

<210> 312
<211> 21
<212> RNA
<213> Homo sapiens

<400> 312
uccugcgcgu cccagaugcc c 21

<210> 313
<211> 22
<212> RNA
<213> Homo sapiens

<400> 313
uagguuauccguguugccuu cg 22

<210> 314
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 314
aaucauacac gguugaccua uu 22

<210> 315
<211> 23
<212> RNA
<213> Homo sapiens

<400> 315
uuaaugcuaa ucgugauagg ggu 23

<210> 316
<211> 22
<212> RNA
<213> Homo sapiens

<400> 316
cuccuacaua uuagcauuaa ca 22

<210> 317
<211> 22
<212> RNA
<213> Homo sapiens

<400> 317
uagcagcaca uaaugguuug ug 22

<210> 318
<211> 22
<212> RNA
<213> Homo sapiens

<400> 318
caggccauau ugugcugccu ca 22

<210> 319
<211> 22
<212> RNA
<213> Homo sapiens

<400> 319
uagcagcaca ucaugguuua ca 22

<210> 320
<211> 22
<212> RNA
<213> Homo sapiens

<400> 320
cgaaucauua uuugcugcuc ua 22

<210> 321
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 321
uagcagcacg uaaauauugg cg 22

<210> 322
<211> 22
<212> RNA
<213> Homo sapiens

<400> 322
ccaguauuaa cugugcugcu ga 22

<210> 323
<211> 22
<212> RNA
<213> Homo sapiens

<400> 323
ccaauauuac ugugcugcuu ua 22

<210> 324
<211> 23
<212> RNA
<213> Homo sapiens

<400> 324
caaagugcuu acagugcagg uag 23

<210> 325
<211> 22
<212> RNA
<213> Homo sapiens

<400> 325
acugcaguga aggcacuugu ag 22

<210> 326
<211> 23
<212> RNA
<213> Homo sapiens

<400> 326
aacauucaac gcugucggug agu 23

<210> 327
<211> 22
<212> RNA
<213> Homo sapiens

<400> 327
accaucgacc guugauugua cc 22

<210> 328
<211> 22
<212> RNA
<213> Homo sapiens

<400> 328
accacugacc guugacugua cc 22
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<210> 329
<211> 23
<212> RNA
<213> Homo sapiens

<400> 329
aacauucauu gcugucggug ggu 23

<210> 330
<211> 22
<212> RNA
<213> Homo sapiens

<400> 330
aacauucaac cugucgguga gu 22

<210> 331
<211> 22
<212> RNA
<213> Homo sapiens

<400> 331
aaccaucgac cguugagugg ac 22

<210> 332
<211> 23
<212> RNA
<213> Homo sapiens

<400> 332
aacauucauu guugucggug ggu 23

<210> 333
<211> 24
<212> RNA
<213> Homo sapiens

<400> 333
uuuggcaaug guagaacuca cacu 24

<210> 334
<211> 21
<212> RNA
<213> Homo sapiens

<400> 334
ugguucuaga cuugccaacu a 21

<210> 335
<211> 18
<212> RNA
<213> Homo sapiens

<400> 335
uccagugcccuccucucc 18

<210> 336
<211> 27
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<212> RNA
<213> Homo sapiens

<400> 336
auugaucauc gacacuucga acgcaau

<210> 337
<211> 18
<212> RNA
<213> Homo sapiens

<400> 337
ugaggcaguagauugaau 18

<210> 338
<211> 22
<212> RNA
<213> Homo sapiens

<400> 338
uauggcacug guagaauuca cu 22

<210> 339
<211> 22
<212> RNA
<213> Homo sapiens

<400> 339
gugaauuaccgaagggccau aa 22

<210> 340
<211> 22
<212> RNA
<213> Homo sapiens

<400> 340
uggacggaga acugauaagg gu 22

<210> 341
<211> 22
<212> RNA
<213> Homo sapiens

<400> 341
uggagagaaa ggcaguuccu ga 22

<210> 342
<211> 22
<212> RNA
<213> Homo sapiens

<400> 342
aggggcuggc uuuccucugg uc 22

<210> 343
<211> 22
<212> RNA
<213> Homo sapiens

27
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<400> 343
caaagaauuc uccuuuuggg cu 22

<210> 344
<211> 22
<212> RNA
<213> Homo sapiens

<400> 344
gcccaaaggu gaauuuuuug gg 22

<210> 345
<211> 22
<212> RNA
<213> Homo sapiens

<400> 345
ucgugucuug uguugcagcc gg 22

<210> 346
<211> 22
<212> RNA
<213> Homo sapiens

<400> 346
ggcuacaaca caggacccgg gc 22

<210> 347
<211> 21
<212> RNA
<213> Homo sapiens

<400> 347
cucccacaug caggguuugc a 21

<210> 348
<211> 21
<212> RNA
<213> Homo sapiens

<400> 348
caucccuugc augguggagg g 21

<210> 349
<211> 23
<212> RNA
<213> Homo sapiens

<400> 349
uaaggugcau cuagugcaga uag 23

<210> 350
<211> 23
<212> RNA
<213> Homo sapiens

<400> 350
acugcccuaa gugcuccuuc ugg 23
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<210> 351
<211> 23
<212> RNA
<213> Homo sapiens

<400> 351
uaaggugcau cuagugcagu uag 23

<210> 352
<211> 22
<212> RNA
<213> Homo sapiens

<400> 352
ugcccuaaau gccccuucug gc 22

<210> 353
<211> 22
<212> RNA
<213> Homo sapiens

<400> 353
ugauauguuu gauauauuag gu 22

<210> 354
<211> 21
<212> RNA
<213> Homo sapiens

<400> 354
cggcggggacggcgauugguc 21

<210> 355
<211> 22
<212> RNA
<213> Homo sapiens

<400> 355
cgcaggggcc gggugcucac cg 22

<210> 356
<211> 21
<212> RNA
<213> Homo sapiens

<400> 356
ugagugccgg ugccugcccu g 21

<210> 357
<211> 21
<212> RNA
<213> Homo sapiens

<400> 357
ugauauguuu gauauugggu u 21

<210> 358
<211> 23
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<212> RNA
<213> Homo sapiens

<400> 358
caacggaauc ccaaaagcag cug 23

<210> 359
<211> 22
<212> RNA
<213> Homo sapiens

<400> 359
gcugcgcuug gauuucgucc cc 22

<210> 360
<211> 21
<212> RNA
<213> Homo sapiens

<400> 360
ccaguccugu gccugccgcc u 21

<210> 361
<211> 23
<212> RNA
<213> Homo sapiens

<400> 361
ugaguaccgc caugucuguu ggg 23

<210> 362
<211> 20
<212> RNA
<213> Homo sapiens

<400> 362
caccaggcau uguggucucc 20

<210> 363
<211> 22
<212> RNA
<213> Homo sapiens

<400> 363
uacccagagc augcagugug aa 22

<210> 364
<211> 22
<212> RNA
<213> Homo sapiens

<400> 364
ucugcccccu ccgcugcugc ca 22

<210> 365
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 365
cccugugccc ggcccacuuc ug 22

<210> 366
<211> 22
<212> RNA
<213> Homo sapiens

<400> 366
ggaggggucc cgcacuggga gg 22

<210> 367
<211> 20
<212> RNA
<213> Homo sapiens

<400> 367
ccccagggcg acgcggcggg 20

<210> 368
<211> 22
<212> RNA
<213> Homo sapiens

<400> 368
accuugccuu gcugcccggg cc 22

<210> 369
<211> 21
<212> RNA
<213> Homo sapiens

<400> 369
cugaccuaug aauugacagc c 21

<210> 370
<211> 22
<212> RNA
<213> Homo sapiens

<400> 370
cugccaauuc cauaggucac ag 22

<210> 371
<211> 22
<212> RNA
<213> Homo sapiens

<400> 371
aacuggccua caaaguccca gu 22

<210> 372
<211> 22
<212> RNA
<213> Homo sapiens

<400> 372
ugggucuuug cgggcgagau ga 22
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<210> 373
<211> 22
<212> RNA
<213> Homo sapiens

<400> 373
aacuggcccu caaagucccg cu 22

<210> 374
<211> 22
<212> RNA
<213> Homo sapiens

<400> 374
cgggguuuug agggcgagau ga 22

<210> 375
<211> 22
<212> RNA
<213> Homo sapiens

<400> 375
uguaacagca acuccaugug ga 22

<210> 376
<211> 22
<212> RNA
<213> Homo sapiens

<400> 376
ccaguggggc ugcuguuauc ug 22

<210> 377
<211> 21
<212> RNA
<213> Homo sapiens

<400> 377
uagcagcaca gaaauauugg c 21

<210> 378
<211> 22
<212> RNA
<213> Homo sapiens

<400> 378
ccaauauugg cugugcugcu cc 22

<210> 379
<211> 22
<212> RNA
<213> Homo sapiens

<400> 379
uagguaguuu cauguuguug gg 22

<210> 380
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 380
cggcaacaag aaacugccug ag 22

<210> 381
<211> 22
<212> RNA
<213> Homo sapiens

<400> 381
uagguaguuu ccuguuguug gg 22

<210> 382
<211> 22
<212> RNA
<213> Homo sapiens

<400> 382
uucaccaccu ucuccaccca gc 22

<210> 383
<211> 22
<212> RNA
<213> Homo sapiens

<400> 383
gguccagagg ggagauaggu uc 22

<210> 384
<211> 23
<212> RNA
<213> Homo sapiens

<400> 384
cccaguguuc agacuaccug uuc 23

<210> 385
<211> 22
<212> RNA
<213> Homo sapiens

<400> 385
acaguagucu gcacauuggu ua 22

<210> 386
<211> 23
<212> RNA
<213> Homo sapiens

<400> 386
cccaguguuu agacuaucug uuc 23

<210> 387
<211> 23
<212> RNA
<213> Homo sapiens
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<400> 387
ugugcaaauc uaugcaaaac uga 23

<210> 388
<211> 22
<212> RNA
<213> Homo sapiens

<400> 388
aguuuugcau aguugcacua ca 22

<210> 389
<211> 23
<212> RNA
<213> Homo sapiens

<400> 389
ugugcaaauc caugcaaaac uga 23

<210> 390
<211> 23
<212> RNA
<213> Homo sapiens

<400> 390
aguuuugcag guuugcauccage 23

<210> 391
<211> 22
<212> RNA
<213> Homo sapiens

<400> 391
aguuuugcag guuugcauuu ca 22

<210> 392
<211> 22
<212> RNA
<213> Homo sapiens

<400> 392
uaacacuguc ugguaacgau gu 22

<210> 393
<211> 22
<212> RNA
<213> Homo sapiens

<400> 393
caucuuaccg gacagugcug ga 22

<210> 394
<211> 22
<212> RNA
<213> Homo sapiens

<400> 394
uaauacugcc ugguaaugau ga 22
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<210> 395
<211> 22
<212> RNA
<213> Homo sapiens

<400> 395
caucuuacug ggcagcauug ga 22

<210> 396
<211> 23
<212> RNA
<213> Homo sapiens

<400> 396
uaauacugcc ggguaaugau gga 23

<210> 397
<211> 22
<212> RNA
<213> Homo sapiens

<400> 397
cgucuuaccc agcaguguuu gg 22

<210> 398
<211> 20
<212> RNA
<213> Homo sapiens

<400> 398
agagguauag ggcaugggaa 20

<210> 399
<211> 22
<212> RNA
<213> Homo sapiens

<400> 399
uuccuaugca uauacuucuu ug 22

<210> 400
<211> 22
<212> RNA
<213> Homo sapiens

<400> 400
gugaaauguu uaggaccacu ag 22

<210> 401
<211> 22
<212> RNA
<213> Homo sapiens

<400> 401
uucccuuugu cauccuaugc cu 22

<210> 402
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 402
uccuucauuc caccggaguc ug 22

<210> 403
<211> 22
<212> RNA
<213> Homo sapiens

<400> 403
uggaauguaa ggaagugugu gg 22

<210> 404
<211> 22
<212> RNA
<213> Homo sapiens

<400> 404
auaagacgag caaaaagcuu gu 22

<210> 405
<211> 22
<212> RNA
<213> Homo sapiens

<400> 405
auaagacgaa caaaagguuu gu 22

<210> 406
<211> 23
<212> RNA
<213> Homo sapiens

<400> 406
uaaagugcuu auagugcagg uag 23

<210> 407
<211> 22
<212> RNA
<213> Homo sapiens

<400> 407
acugcauuau gagcacuuaa ag 22

<210> 408
<211> 23
<212> RNA
<213> Homo sapiens

<400> 408
caaagugcuc auagugcagg uag 23

<210> 409
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 409 
acuguaguau gggcacuucc ag 22

<210> 410
<211> 22
<212> RNA
<213> Homo sapiens

<400> 410
uagcuuauca gacugauguu ga 22

<210> 411
<211> 21
<212> RNA
<213> Homo sapiens

<400> 411
caacaccagu cgaugggcug u 21

<210> 412
<211> 22
<212> RNA
<213> Homo sapiens

<400> 412
cugugcgugu gacagcggcu ga 22

<210> 413
<211> 22
<212> RNA
<213> Homo sapiens

<400> 413
uucccuuugu cauccuucgc cu 22

<210> 414
<211> 21
<212> RNA
<213> Homo sapiens

<400> 414
uaacagucuc cagucacggc c 21

<210> 415
<211> 22
<212> RNA
<213> Homo sapiens

<400> 415
acagcaggca cagacaggca gu 22

<210> 416
<211> 22
<212> RNA
<213> Homo sapiens

<400> 416
ugccugucua cacuugcugu gc 22
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<210> 417
<211> 21
<212> RNA
<213> Homo sapiens

<400> 417
augaccuaug aauugacaga c 21

<210> 418
<211> 22
<212> RNA
<213> Homo sapiens

<400> 418
uaaucucagc uggcaacugu ga 22

<210> 419
<211> 22
<212> RNA
<213> Homo sapiens

<400> 419
aaaucucugc aggcaaaugu ga 22

<210> 420
<211> 23
<212> RNA
<213> Homo sapiens

<400> 420
uacugcauca ggaacugauu gga 23

<210> 421
<211> 21
<212> RNA
<213> Homo sapiens

<400> 421
uugugcuuga ucuaaccaug u 21

<210> 422
<211> 22
<212> RNA
<213> Homo sapiens

<400> 422
augguuccgu caagcaccau gg 22

<210> 423
<211> 22
<212> RNA
<213> Homo sapiens

<400> 423
caugguucug ucaagcaccg cg 22

<210> 424
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 424
agaguugagu cuggacgucc cg 22

<210> 425
<211> 22
<212> RNA
<213> Homo sapiens

<400> 425
agaauugugg cuggacaucu gu 22

<210> 426
<211> 21
<212> RNA
<213> Homo sapiens

<400> 426
ugauugucca aacgcaauuc u 21

<210> 427
<211> 22
<212> RNA
<213> Homo sapiens

<400> 427
aagcugccag uugaagaacu gu 22

<210> 428
<211> 22
<212> RNA
<213> Homo sapiens

<400> 428
aguucuucag uggcaagcuu ua 22

<210> 429
<211> 21
<212> RNA
<213> Homo sapiens

<400> 429
ccacaccgua ucugacacuu u 21

<210> 430
<211> 21
<212> RNA
<213> Homo sapiens

<400> 430
ccaccaccgu gucugacacu u 21

<210> 431
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 431
acacagggcu guugugaaga cu 22

<210> 432
<211> 23
<212> RNA
<213> Homo sapiens

<400> 432
agcuacauug ucugcugggu uuc 23

<210> 433
<211> 22
<212> RNA
<213> Homo sapiens

<400> 433
accuggcaua caauguagau uu 22

<210> 434
<211> 21
<212> RNA
<213> Homo sapiens

<400> 434
agcuacaucu ggcuacuggg u 21

<210> 435
<211> 22
<212> RNA
<213> Homo sapiens

<400> 435
cucaguagcc aguguagauc cu 22

<210> 436
<211> 22
<212> RNA
<213> Homo sapiens

<400> 436
ugucaguuug ucaaauaccc ca 22

<210> 437
<211> 22
<212> RNA
<213> Homo sapiens

<400> 437
cguguauuug acaagcugag uu 22

<210> 438
<211> 21
<212> RNA
<213> Homo sapiens

<400> 438
caagucacua gugguuccgu u 21
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<210> 439
<211> 21
<212> RNA
<213> Homo sapiens

<400> 439
aucacauugc cagggauuuc c 21

<210> 440
<211> 22
<212> RNA
<213> Homo sapiens

<400> 440
gggguuccug gggaugggau uu 22

<210> 441
<211> 21
<212> RNA
<213> Homo sapiens

<400> 441
aucacauugc cagggauuac c 21

<210> 442
<211> 22
<212> RNA
<213> Homo sapiens

<400> 442
uggguuccug gcaugcugau uu 22

<210> 443
<211> 22
<212> RNA
<213> Homo sapiens

<400> 443
uggcucaguu cagcaggaac ag 22

<210> 444
<211> 22
<212> RNA
<213> Homo sapiens

<400> 444
ugccuacuga gcugauauca gu 22

<210> 445
<211> 22
<212> RNA
<213> Homo sapiens

<400> 445
ugccuacuga gcugaaacac ag 22

<210> 446
<211> 22

159



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

<212> RNA
<213> Homo sapiens

<400> 446
cauugcacuu gucucggucu ga 22

<210> 447
<211> 21
<212> RNA
<213> Homo sapiens

<400> 447
aggcggagac uugggcaauu g 21

<210> 448
<211> 22
<212> RNA
<213> Homo sapiens

<400> 448
uucaaguaau ccaggauagg cu 22

<210> 449
<211> 22
<212> RNA
<213> Homo sapiens

<400> 449
ccuauucuug guuacuugca cg 22

<210> 450
<211> 22
<212> RNA
<213> Homo sapiens

<400> 450
ccuauucuug auuacuuguu uc 22

<210> 451
<211> 21
<212> RNA
<213> Homo sapiens

<400> 451
uucaaguaau ucaggauagg u 21

<210> 452
<211> 22
<212> RNA
<213> Homo sapiens

<400> 452
ccuguucucc auuacuuggc uc 22

<210> 453
<211> 21
<212> RNA
<213> Homo sapiens
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<400> 453
uucacagugg cuaaguuccg c 21

<210> 454
<211> 22
<212> RNA
<213> Homo sapiens

<400> 454
agggcuuagc ugcuugugag ca 22

<210> 455
<211> 21
<212> RNA
<213> Homo sapiens

<400> 455
uucacagugg cuaaguucug c 21

<210> 456
<211> 22
<212> RNA
<213> Homo sapiens

<400> 456
agagcuuagc ugauugguga ac 22

<210> 457
<211> 22
<212> RNA
<213> Homo sapiens

<400> 457
cacuagauug ugagcuccug ga 22

<210> 458
<211> 22
<212> RNA
<213> Homo sapiens

<400> 458
aaggagcuca cagucuauug ag 22

<210> 459
<211> 22
<212> RNA
<213> Homo sapiens

<400> 459
gaggguuggg uggaggcucu cc 22

<210> 460
<211> 21
<212> RNA
<213> Homo sapiens

<400> 460
agggcccccc cucaauccug u 21
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<210> 461
<211> 21
<212> RNA
<213> Homo sapiens

<400> 461
auguaugugu gcaugugcau g 21

<210> 462
<211> 24
<212> RNA
<213> Homo sapiens

<400> 462
agcagaagca gggagguucu ccca 24

<210> 463
<211> 22
<212> RNA
<213> Homo sapiens

<400> 463
uaugugggau gguaaaccgc uu 22

<210> 464
<211> 22
<212> RNA
<213> Homo sapiens

<400> 464
ugguuuaccg ucccacauac au 22

<210> 465
<211> 22
<212> RNA
<213> Homo sapiens

<400> 465
uagcaccauc ugaaaucggu ua 22

<210> 466
<211> 22
<212> RNA
<213> Homo sapiens

<400> 466
acugauuucu uuugguguuc ag 22

<210> 467
<211> 23
<212> RNA
<213> Homo sapiens

<400> 467
uagcaccauu ugaaaucagu guu 23

<210> 468
<211> 24
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<212> RNA
<213> Homo sapiens

<400> 468
gcugguuuca uauggugguu uaga 24

<210> 469
<211> 22
<212> RNA
<213> Homo sapiens

<400> 469
cugguuucac augguggcuu ag 22

<210> 470
<211> 22
<212> RNA
<213> Homo sapiens

<400> 470
uagcaccauu ugaaaucggu ua 22

<210> 471
<211> 22
<212> RNA
<213> Homo sapiens

<400> 471
ugaccgauuu cuccuggugu uc 22

<210> 472
<211> 22
<212> RNA
<213> Homo sapiens

<400> 472
uauacaaggg cagacucucu cu 22

<210> 473
<211> 23
<212> RNA
<213> Homo sapiens

<400> 473
cagugcaaua guauugucaa age 23

<210> 474
<211> 23
<212> RNA
<213> Homo sapiens

<400> 474
cagugcaaug auauugucaa age 23

<210> 475
<211> 23
<212> RNA
<213> Homo sapiens
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<400> 475
uaagugcuuc cauguuuugg uga 23

<210> 476
<211> 23
<212> RNA
<213> Homo sapiens

<400> 476
acuuaaacgu ggauguacuu gcu 23

<210> 477
<211> 23
<212> RNA
<213> Homo sapiens

<400> 477
uaagugcuuc cauguuuuag uag 23

<210> 478
<211> 22
<212> RNA
<213> Homo sapiens

<400> 478
acuuuaacau ggaagugcuu uc 22

<210> 479
<211> 23
<212> RNA
<213> Homo sapiens

<400> 479
uaagugcuuc cauguuucag ugg 23

<210> 480
<211> 22
<212> RNA
<213> Homo sapiens

<400> 480
uuuaacaugg ggguaccugc ug 22

<210> 481
<211> 23
<212> RNA
<213> Homo sapiens

<400> 481
uaagugcuuc cauguuugag ugu 23

<210> 482
<211> 22
<212> RNA
<213> Homo sapiens

<400> 482
acuuuaacau ggaggcacuu gc 22

164



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

<210> 483
<211> 17
<212> RNA
<213> Homo sapiens

<400> 483
uaagugcuuc caugcuu 17

<210> 484
<211> 17
<212> RNA
<213> Homo sapiens

<400> 484
uaauugcuuccauguuu 17

<210> 485
<211> 22
<212> RNA
<213> Homo sapiens

<400> 485
uguaaacauc cucgacugga ag 22

<210> 486
<211> 22
<212> RNA
<213> Homo sapiens

<400> 486
cuuucagucg gauguuugca gc 22

<210> 487
<211> 22
<212> RNA
<213> Homo sapiens

<400> 487
uguaaacauc cuacacucag cu 22

<210> 488
<211> 22
<212> RNA
<213> Homo sapiens

<400> 488
cugggaggug gauguuuacu uc22

<210> 489
<211> 23
<212> RNA
<213> Homo sapiens

<400> 489
uguaaacauc cuacacucuc age 23

<210> 490
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 490
cugggagagg guuguuuacu cc 22

<210> 491
<211> 22
<212> RNA
<213> Homo sapiens

<400> 491
cugggagaag gcuguuuacu cu 22

<210> 492
<211> 22
<212> RNA
<213> Homo sapiens

<400> 492
uguaaacauc cccgacugga ag 22

<210> 493
<211> 22
<212> RNA
<213> Homo sapiens

<400> 493
cuuucaguca gauguuugcu gc 22

<210> 494
<211> 22
<212> RNA
<213> Homo sapiens

<400> 494
uguaaacauc cuugacugga ag 22

<210> 495
<211> 22
<212> RNA
<213> Homo sapiens

<400> 495
cuuucagucg gauguuuaca gc 22

<210> 496
<211> 21
<212> RNA
<213> Homo sapiens

<400> 496
aggcaagaug cuggcauagc u

<210> 497
<211> 22
<212> RNA
<213> Homo sapiens

21
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<400> 497
ugcuaugcca acauauugcc au 22

<210> 498
<211> 22
<212> RNA
<213> Homo sapiens

<400> 498
uauugcacau uacuaaguug ca 22

<210> 499
<211> 22
<212> RNA
<213> Homo sapiens

<400> 499
caauuuagug ugugugauau uu 22

<210> 500
<211> 22
<212> RNA
<213> Homo sapiens

<400> 500
aaaagcuggg uugagagggc ga 22

<210> 501
<211> 22
<212> RNA
<213> Homo sapiens

<400> 501
aaaagcuggg uugagagggc aa 22

<210> 502
<211> 20
<212> RNA
<213> Homo sapiens

<400> 502
aaaagcuggg uugagagggu 20

<210> 503
<211> 19
<212> RNA
<213> Homo sapiens

<400> 503
aaaagcuggg uugagagga 19

<210> 504
<211> 21
<212> RNA
<213> Homo sapiens

<400> 504
cacauuacac ggucgaccuc u 21
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<210> 505
<211> 22
<212> RNA
<213> Homo sapiens

<400> 505
aggugguccg uggcgcguuc gc 22

<210> 506
<211> 20
<212> RNA
<213> Homo sapiens

<400> 506
acugccccag gugcugcugg 20

<210> 507
<211> 23
<212> RNA
<213> Homo sapiens

<400> 507
cgcauccccu agggcauugg ugu 23

<210> 508
<211> 23
<212> RNA
<213> Homo sapiens

<400> 508
ccuaguaggu guccaguaag ugu 23

<210> 509
<211> 20
<212> RNA
<213> Homo sapiens

<400> 509
ccucugggcc cuuccuccag 20

<210> 510
<211> 22
<212> RNA
<213> Homo sapiens

<400> 510
cuggcccucu cugcccuuccgu 22

<210> 511
<211> 22
<212> RNA
<213> Homo sapiens

<400> 511
aacacaccug guuaaccucu uu 22

<210> 512
<211> 23
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<212> RNA
<213> Homo sapiens

<400> 512
gcaaagcaca cggccugcag aga 23

<210> 513
<211> 22
<212> RNA
<213> Homo sapiens

<400> 513
ucucugggcc ugugucuuag gc 22

<210> 514
<211> 21
<212> RNA
<213> Homo sapiens

<400> 514
gccccugggc cuauccuaga a 21

<210> 515
<211> 22
<212> RNA
<213> Homo sapiens

<400> 515
cuagguaugg ucccagggau cc 22

<210> 516
<211> 23
<212> RNA
<213> Homo sapiens

<400> 516
ucaagagcaa uaacgaaaaa ugu 23

<210> 517
<211> 22
<212> RNA
<213> Homo sapiens

<400> 517
uuuuucauua uugcuccuga cc 22

<210> 518
<211> 22
<212> RNA
<213> Homo sapiens

<400> 518
cuccuauaug augccuuucu uc 22

<210> 519
<211> 21
<212> RNA
<213> Homo sapiens
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<400> 519
gaacggcuuc auacaggagu u

<210> 520
<211> 22
<212> RNA
<213> Homo sapiens

<400> 520
uccagcauca gugauuuugu ug 22

<210> 521
<211> 22
<212> RNA
<213> Homo sapiens

<400> 521
aacaauaucc uggugcugag ug 22

<210> 522
<211> 23
<212> RNA
<213> Homo sapiens

<400> 522
ugagcgccuc gacgacagag ccg 23

<210> 523
<211> 23
<212> RNA
<213> Homo sapiens

<400> 523
ucccuguccu ccaggagcuc acg 23

<210> 524
<211> 21
<212> RNA
<213> Homo sapiens

<400> 524
gugcauugua guugcauugc a 21

<210> 525
<211> 22
<212> RNA
<213> Homo sapiens

<400> 525
caauguuucc acagugcauc ac 22

<210> 526
<211> 20
<212> RNA
<213> Homo sapiens

<400> 526
gugcauugcu guugcauugc 20

21
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<210> 527
<211> 22
<212> RNA
<213> Homo sapiens

<400> 527
cagugccucg gcagugcagc cc 22

<210> 528
<211> 22
<212> RNA
<213> Homo sapiens

<400> 528
uuauaaagca augagacuga uu 22

<210> 529
<211> 22
<212> RNA
<213> Homo sapiens

<400> 529
uccgucucag uuacuuuaua gc 22

<210> 530
<211> 23
<212> RNA
<213> Homo sapiens

<400> 530
ucucacacag aaaucgcacc cgu 23

<210> 531
<211> 21
<212> RNA
<213> Homo sapiens

<400> 531
aggggugcua ucugugauug a 21

<210> 532
<211> 22
<212> RNA
<213> Homo sapiens

<400> 532
gcugacuccu aguccagggc uc22

<210> 533
<211> 23
<212> RNA
<213> Homo sapiens

<400> 533
ugucugcccg caugccugcc ucu 23

<210> 534
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 534
uggcaguguc uuagcugguu gu 22

<210> 535
<211> 22
<212> RNA
<213> Homo sapiens

<400> 535
caaucagcaa guauacugcc cu 22

<210> 536
<211> 22
<212> RNA
<213> Homo sapiens

<400> 536
caaucacuaa cuccacugcc au 22

<210> 537
<211> 23
<212> RNA
<213> Homo sapiens

<400> 537
uaggcagugu cauuagcuga uug 23

<210> 538
<211> 22
<212> RNA
<213> Homo sapiens

<400> 538
aaucacuaac cacacggcca gg 22

<210> 539
<211> 23
<212> RNA
<213> Homo sapiens

<400> 539
aggcagugua guuagcugau uge 23

<210> 540
<211> 23
<212> RNA
<213> Homo sapiens

<400> 540
ucccccaggu gugauucuga uuu 23

<210> 541
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 541
uuaucagaau cuccaggggu ac 22

<210> 542
<211> 22
<212> RNA
<213> Homo sapiens

<400> 542
aacacaccua uucaaggauu ca 22

<210> 543
<211> 24
<212> RNA
<213> Homo sapiens

<400> 543
aauccuugga accuaggugu gagu 24

<210> 544
<211> 22
<212> RNA
<213> Homo sapiens

<400> 544
aauugcacgg uauccaucug ua 22

<210> 545
<211> 22
<212> RNA
<213> Homo sapiens

<400> 545
cggguggauc acgaugcaau uu 22

<210> 546
<211> 22
<212> RNA
<213> Homo sapiens

<400> 546
uaaugccccu aaaaauccuu au 22

<210> 547
<211> 22
<212> RNA
<213> Homo sapiens

<400> 547
aauugcacuu uagcaauggu ga 22

<210> 548
<211> 22
<212> RNA
<213> Homo sapiens

<400> 548
acuguugcua auaugcaacu cu 22
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<210> 549
<211> 21
<212> RNA
<213> Homo sapiens

<400> 549
aauaauacau gguugaucuu u 21

<210> 550
<211> 22
<212> RNA
<213> Homo sapiens

<400> 550
agaucgaccg uguuauauuc gc 22

<210> 551
<211> 22
<212> RNA
<213> Homo sapiens

<400> 551
gccugcuggg guggaaccug gu 22

<210> 552
<211> 23
<212> RNA
<213> Homo sapiens

<400> 552
aagugccgcc aucuuuugag ugu 23

<210> 553
<211> 20
<212> RNA
<213> Homo sapiens

<400> 553
acucaaacug ugggggcacu 20

<210> 554
<211> 23
<212> RNA
<213> Homo sapiens

<400> 554
aaagugcugc gacauuugag cgu 23

<210> 555
<211> 23
<212> RNA
<213> Homo sapiens

<400> 555
gaagugcuuc gauuuugggg ugu 23

<210> 556
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 556
acucaaaaug ggggcgcuuu cc 22

<210> 557
<211> 22
<212> RNA
<213> Homo sapiens

<400> 557
uuauaauaca accugauaag ug 22

<210> 558
<211> 22
<212> RNA
<213> Homo sapiens

<400> 558
cuuaucagau uguauuguaa uu 22

<210> 559
<211> 22
<212> RNA
<213> Homo sapiens

<400> 559
auauaauaca accugcuaag ug 22

<210> 560
<211> 22
<212> RNA
<213> Homo sapiens

<400> 560
cuuagcaggu uguauuauca uu 22

<210> 561
<211> 22
<212> RNA
<213> Homo sapiens

<400> 561
uuuguucguu cggcucgcgu ga 22

<210> 562
<211> 21
<212> RNA
<213> Homo sapiens

<400> 562
aucauagagg aaaauccacg u

<210> 563
<211> 22
<212> RNA
<213> Homo sapiens

21
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<400> 563
guagauucuc cuucuaugag ua 22

<210> 564
<211> 22
<212> RNA
<213> Homo sapiens

<400> 564
aucauagagg aaaauccaug uu 22

<210> 565
<211> 21
<212> RNA
<213> Homo sapiens

<400> 565
aacauagagg aaauuccacg u

<210> 566
<211> 22
<212> RNA
<213> Homo sapiens

<400> 566
aucacacaaa ggcaacuuuu gu 22

<210> 567
<211> 22
<212> RNA
<213> Homo sapiens

<400> 567
agagguugcc cuuggugaau uc 22

<210> 568
<211> 21
<212> RNA
<213> Homo sapiens

<400> 568
acuggacuug gagucagaag g 21

<210> 569
<211> 22
<212> RNA
<213> Homo sapiens

<400> 569
cuccugacuc cagguccugu gu 22

<210> 570
<211> 21
<212> RNA
<213> Homo sapiens

<400> 570
ugguagacua uggaacguag g 21

21
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<210> 571
<211> 22
<212> RNA
<213> Homo sapiens

<400> 571
uauguaacau gguccacuaa cu 22

<210> 572
<211> 22
<212> RNA
<213> Homo sapiens

<400> 572
uauguaauau gguccacauc uu 22

<210> 573
<211> 22
<212> RNA
<213> Homo sapiens

<400> 573
ugguugacca uagaacaugc gc 22

<210> 574
<211> 22
<212> RNA
<213> Homo sapiens

<400> 574
uauacaaggg caagcucucu gu 22

<210> 575
<211> 22
<212> RNA
<213> Homo sapiens

<400> 575
gaaguuguuc gugguggauu cg

<210> 576
<211> 22
<212> RNA
<213> Homo sapiens

<400> 576
agaucagaag gugauugugg cu 22

<210> 577
<211> 20
<212> RNA
<213> Homo sapiens

<400> 577
auuccuagaa auuguucaua 20

<210> 578
<211> 22

22
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<212> RNA
<213> Homo sapiens

<400> 578
gaauguugcu cggugaaccc cu 22

<210> 579
<211> 23
<212> RNA
<213> Homo sapiens

<400> 579
agguuacccg agcaacuuug eau 23

<210> 580
<211> 21
<212> RNA
<213> Homo sapiens

<400> 580
aauauaacac agauggccug u

<210> 581
<211> 21
<212> RNA
<213> Homo sapiens

<400> 581
uaguagaeeg uauageguae g 21

<210> 582
<211> 22
<212> RNA
<213> Homo sapiens

<400> 582
uauguaacac gguccacuaa cc 22

<210> 583
<211> 23
<212> RNA
<213> Homo sapiens

<400> 583
acuucaccug guccacuagc cgu 23

<210> 584
<211> 23
<212> RNA
<213> Homo sapiens

<400> 584
aucaacagac auuaauuggg ege 23

<210> 585
<211> 22
<212> RNA
<213> Homo sapiens

21
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<400> 585
acuggacuua gggucagaag gc 22

<210> 586
<211> 23
<212> RNA
<213> Homo sapiens

<400> 586
agcucggucu gaggccccuc agu 23

<210> 587
<211> 23
<212> RNA
<213> Homo sapiens

<400> 587
ugaggggcag agagcgagac uuu 23

<210> 588
<211> 22
<212> RNA
<213> Homo sapiens

<400> 588
cagcagcaau ucauguuuug aa 22

<210> 589
<211> 21
<212> RNA
<213> Homo sapiens

<400> 589
caaaacguga ggcgcugcua u 21

<210> 590
<211> 23
<212> RNA
<213> Homo sapiens

<400> 590
aaugacacga ucacucccgu uga 23

<210> 591
<211> 22
<212> RNA
<213> Homo sapiens

<400> 591
aucgggaaug ucguguccgc cc 22

<210> 592
<211> 22
<212> RNA
<213> Homo sapiens

<400> 592
uaauacuguc ugguaaaacc gu 22
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<210> 593
<211> 21
<212> RNA
<213> Homo sapiens

<400> 593
ugucuugcag gccgucaugc a 21

<210> 594
<211> 22
<212> RNA
<213> Homo sapiens

<400> 594
caggucgucu ugcagggcuu cu 22

<210> 595
<211> 23
<212> RNA
<213> Homo sapiens

<400> 595
ucuuggagua ggucauuggg ugg 23

<210> 596
<211> 21
<212> RNA
<213> Homo sapiens

<400> 596
cuggauggcu ccuccauguc u 21

<210> 597
<211> 22
<212> RNA
<213> Homo sapiens

<400> 597
aucaugaugg gcuccucggu gu 22

<210> 598
<211> 22
<212> RNA
<213> Homo sapiens

<400> 598
uugcauaugu aggauguccc au 22

<210> 599
<211> 22
<212> RNA
<213> Homo sapiens

<400> 599
uggcagugua uuguuagcug gu 22

<210> 600
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 600
aggcagugua uuguuagcug gc 22

<210> 601
<211> 22
<212> RNA
<213> Homo sapiens

<400> 601
uuuugcgaug uguuccuaau au 22

<210> 602
<211> 22
<212> RNA
<213> Homo sapiens

<400> 602
uugggaucau uuugcaucca ua 22

<210> 603
<211> 22
<212> RNA
<213> Homo sapiens

<400> 603
uuuugcaaua uguuccugaa ua 22

<210> 604
<211> 22
<212> RNA
<213> Homo sapiens

<400> 604
aaaccguuac cauuacugag uu 22

<210> 605
<211> 22
<212> RNA
<213> Homo sapiens

<400> 605
aacuguuugc agaggaaacu ga 22

<210> 606
<211> 22
<212> RNA
<213> Homo sapiens

<400> 606
cucaucugca aagaaguaag ug 22

<210> 607
<211> 23
<212> RNA
<213> Homo sapiens
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<400> 607
agguuguccg uggugaguuc gca 23

<210> 608
<211> 23
<212> RNA
<213> Homo sapiens

<400> 608
uagugcaaua uugcuuauag ggu 23

<210> 609
<211> 22
<212> RNA
<213> Homo sapiens

<400> 609
acccuaucaa uauugucucu gc 22

<210> 610
<211> 21
<212> RNA
<213> Homo sapiens

<400> 610
gcaguccaug ggcauauaca c 21

<210> 611
<211> 22
<212> RNA
<213> Homo sapiens

<400> 611
uaugugccuu uggacuacau cg 22

<210> 612
<211> 21
<212> RNA
<213> Homo sapiens

<400> 612
ucacuccucu ccucccgucu u 21

<210> 613
<211> 22
<212> RNA
<213> Homo sapiens

<400> 613
aagacgggag gaaagaaggg ag 22

<210> 614
<211> 22
<212> RNA
<213> Homo sapiens

<400> 614
ucaggcucag uccccucccg au 22
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<210> 615
<211> 22
<212> RNA
<213> Homo sapiens

<400> 615
gucauacacg gcucuccucu cu 22

<210> 616
<211> 22
<212> RNA
<213> Homo sapiens

<400> 616
agaggcuggc cgugaugaau uc 22

<210> 617
<211> 21
<212> RNA
<213> Homo sapiens

<400> 617
cggggcagcu caguacagga u

<210> 618
<211> 22
<212> RNA
<213> Homo sapiens

<400> 618
uccuguacug agcugccccg ag 22

<210> 619
<211> 22
<212> RNA
<213> Homo sapiens

<400> 619
aaucauacag ggacauccag uu 22

<210> 620
<211> 22
<212> RNA
<213> Homo sapiens

<400> 620
aaucguacag ggucauccac uu 22

<210> 621
<211> 21
<212> RNA
<213> Homo sapiens

<400> 621
uugaaaggcu auuucuuggu c 21

<210> 622
<211> 21

21
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<212> RNA
<213> Homo sapiens

<400> 622
cccagauaau ggcacucuca a 21

<210> 623
<211> 22
<212> RNA
<213> Homo sapiens

<400> 623
gugacaucac auauacggca gc 22

<210> 624
<211> 22
<212> RNA
<213> Homo sapiens

<400> 624
caaccuggag gacuccaugc ug 22

<210> 625
<211> 20
<212> RNA
<213> Homo sapiens

<400> 625
ccauggaucu ccaggugggu 20

<210> 626
<211> 22
<212> RNA
<213> Homo sapiens

<400> 626
cuuaugcaag auucccuucu ac 22

<210> 627
<211> 22
<212> RNA
<213> Homo sapiens

<400> 627
aguggggaac ccuuccauga gg 22

<210> 628
<211> 23
<212> RNA
<213> Homo sapiens

<400> 628
aggaccugcg ggacaagauu cuu 23

<210> 629
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 629
ugaaggucua cugugugcca gg 22

<210> 630
<211> 22
<212> RNA
<213> Homo sapiens

<400> 630
uuguacaugg uaggcuuuca uu 22

<210> 631
<211> 22
<212> RNA
<213> Homo sapiens

<400> 631
ugaaacauac acgggaaacc uc 22

<210> 632
<211> 22
<212> RNA
<213> Homo sapiens

<400> 632
aaacaaacau ggugcacuuc uu 22

<210> 633
<211> 22
<212> RNA
<213> Homo sapiens

<400> 633
ugaguauuac auggccaauc uc 22

<210> 634
<211> 21
<212> RNA
<213> Homo sapiens

<400> 634
cagcagcaca cugugguuug u

<210> 635
<211> 22
<212> RNA
<213> Homo sapiens

<400> 635
caaaccacac ugugguguua ga 22

<210> 636
<211> 23
<212> RNA
<213> Homo sapiens

<400> 636
uuucaagcca gggggcguuu uuc 23
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<210> 637
<211> 22
<212> RNA
<213> Homo sapiens

<400> 637
aacaucacag caagucugug cu 22

<210> 638
<211> 21
<212> RNA
<213> Homo sapiens

<400> 638
uuaagacuug cagugauguu u

<210> 639
<211> 23
<212> RNA
<213> Homo sapiens

<400> 639
uaauccuugc uaccugggug aga 23

<210> 640
<211> 22
<212> RNA
<213> Homo sapiens

<400> 640
augcaccugg gcaaggauuc ug 22

<210> 641
<211> 22
<212> RNA
<213> Homo sapiens

<400> 641
aaugcacccg ggcaaggauu cu 22

<210> 642
<211> 22
<212> RNA
<213> Homo sapiens

<400> 642
aauccuuugu cccuggguga ga 22

<210> 643
<211> 22
<212> RNA
<213> Homo sapiens

<400> 643
aaugcaccug ggcaaggauu ca 22

<210> 644
<211> 21

21
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<212> RNA
<213> Homo sapiens

<400> 644
auccuugcua ucugggugcu a 21

<210> 645
<211> 23
<212> RNA
<213> Homo sapiens

<400> 645
uagcagcggg aacaguucug cag 23

<210> 646
<211> 22
<212> RNA
<213> Homo sapiens

<400> 646
agacccuggu cugcacucua uc22

<210> 647
<211> 22
<212> RNA
<213> Homo sapiens

<400> 647
cgucaacacu ugcugguuuc cu 22

<210> 648
<211> 22
<212> RNA
<213> Homo sapiens

<400> 648
gggagccagg aaguauugau gu 22

<210> 649
<211> 21
<212> RNA
<213> Homo sapiens

<400> 649
uaaggcaccc uucugaguag a 21

<210> 650
<211> 21
<212> RNA
<213> Homo sapiens

<400> 650
uuuugcaccu uuuggaguga a 21

<210> 651
<211> 23
<212> RNA
<213> Homo sapiens
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<400> 651
ugauuguagc cuuuuggagu aga 23

<210> 652
<211> 23
<212> RNA
<213> Homo sapiens

<400> 652
uacuccagag ggcgucacuc aug 23

<210> 653
<211> 22
<212> RNA
<213> Homo sapiens

<400> 653
uacugcagac guggcaauca ug 22

<210> 654
<211> 22
<212> RNA
<213> Homo sapiens

<400> 654
ugauugguac gucugugggu ag 22

<210> 655
<211> 21
<212> RNA
<213> Homo sapiens

<400> 655
uacugcagac aguggcaauc a 21

<210> 656
<211> 22
<212> RNA
<213> Homo sapiens

<400> 656
uacucaggag aguggcaauc ac 22

<210> 657
<211> 21
<212> RNA
<213> Homo sapiens

<400> 657
gugucuuuug cucugcaguc a 21

<210> 658
<211> 22
<212> RNA
<213> Homo sapiens

<400> 658
aagugcuguc auagcugagg uc 22
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<210> 659
<211> 23
<212> RNA
<213> Homo sapiens

<400> 659
cacucagccu ugagggcacu uuc23

<210> 660
<211> 23
<212> RNA
<213> Homo sapiens

<400> 660
uaaauuucac cuuucugaga agg 23

<210> 661
<211> 18
<212> RNA
<213> Homo sapiens

<400> 661
uucacaggga ggugucau 18

<210> 662
<211> 22
<212> RNA
<213> Homo sapiens

<400> 662
uucacaagga ggugucauuu au 22

<210> 663
<211> 22
<212> RNA
<213> Homo sapiens

<400> 663
uucucaagga ggugucguuu au 22

<210> 664
<211> 21
<212> RNA
<213> Homo sapiens

<400> 664
auugacacuu cugugaguag a 21

<210> 665
<211> 22
<212> RNA
<213> Homo sapiens

<400> 665
gagugccuuc uuuuggagcg uu 22

<210> 666
<211> 24
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<212> RNA
<213> Homo sapiens

<400> 666
uucuccaaaa gaaagcacuu ucug

<210> 667
<211> 18
<212> RNA
<213> Homo sapiens

<400> 667
ugcuuccuuu cagagggu 18

<210> 668
<211> 23
<212> RNA
<213> Homo sapiens

<400> 668
uucucgagga aagaagcacu uuc 23

<210> 669
<211> 22
<212> RNA
<213> Homo sapiens

<400> 669
aucuggaggu aagaagcacu uu 22

<210> 670
<211> 22
<212> RNA
<213> Homo sapiens

<400> 670
ccucuagaug gaagcacugu cu 22

<210> 671
<211> 22
<212> RNA
<213> Homo sapiens

<400> 671
aucgugcauc ccuuuagagu gu 22

<210> 672
<211> 22
<212> RNA
<213> Homo sapiens

<400> 672
ucgugcaucc cuuuagagug uu 22

<210> 673
<211> 22
<212> RNA
<213> Homo sapiens

24
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<400> 673
aucgugcauc cuuuuagagu gu 22

<210> 674
<211> 22
<212> RNA
<213> Homo sapiens

<400> 674
gaaagcgcuu cccuuugcug ga 22

<210> 675
<211> 22
<212> RNA
<213> Homo sapiens

<400> 675
caaagcgcuc cccuuuagag gu 22

<210> 676
<211> 23
<212> RNA
<213> Homo sapiens

<400> 676
caaagcgcuu cucuuuagag ugu 23

<210> 677
<211> 23
<212> RNA
<213> Homo sapiens

<400> 677
ucucuggagg gaagcacuuu cug 23

<210> 678
<211> 21
<212> RNA
<213> Homo sapiens

<400> 678
caaagcgcuu cccuuuggag c 21

<210> 679
<211> 22
<212> RNA
<213> Homo sapiens

<400> 679
cucuagaggg aagcacuuuc ug 22

<210> 680
<211> 21
<212> RNA
<213> Homo sapiens

<400> 680
aaagcgcuuc ccuucagagu g 21
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<210> 681
<211> 21
<212> RNA
<213> Homo sapiens

<400> 681
gaaagcgcuu cucuuuagag g 21

<210> 682
<211> 22
<212> RNA
<213> Homo sapiens

<400> 682
cucuagaggg aagcacuuuc uc 22

<210> 683
<211> 22
<212> RNA
<213> Homo sapiens

<400> 683
aaagugcauc cuuuuagagu gu 22

<210> 684
<211> 22
<212> RNA
<213> Homo sapiens

<400> 684
cucuagaggg aagcgcuuuc ug 22

<210> 685
<211> 22
<212> RNA
<213> Homo sapiens

<400> 685
aaagugcauc cuuuuagagg uu 22

<210> 686
<211> 22
<212> RNA
<213> Homo sapiens

<400> 686
aaagugcauc uuuuuagagg au 22

<210> 687
<211> 22
<212> RNA
<213> Homo sapiens

<400> 687
caaagugccu cccuuuagag ug 22

<210> 688
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 688
aagugccucc uuuuagagug uu 22

<210> 689
<211> 22
<212> RNA
<213> Homo sapiens

<400> 689
uucuccaaaa gggagcacuu uc 22

<210> 690
<211> 22
<212> RNA
<213> Homo sapiens

<400> 690
aaagugcuuc ccuuuggacu gu 22

<210> 691
<211> 21
<212> RNA
<213> Homo sapiens

<400> 691
cuccagaggg aaguacuuuc u

<210> 692
<211> 21
<212> RNA
<213> Homo sapiens

<400> 692
aaagugcuuc cuuuuagagg g 21

<210> 693
<211> 22
<212> RNA
<213> Homo sapiens

<400> 693
aaagugcuuc cuuuuagagg gu 22

<210> 694
<211> 22
<212> RNA
<213> Homo sapiens

<400> 694
aaagugcuuc ucuuuggugg gu 22

<210> 695
<211> 20
<212> RNA
<213> Homo sapiens

21
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<400> 695
cuacaaaggg aagcccuuuc 20

<210> 696
<211> 21
<212> RNA
<213> Homo sapiens

<400> 696
aaagugcuuc cuuuuugagg g 21

<210> 697
<211> 22
<212> RNA
<213> Homo sapiens

<400> 697
aagugcuucc uuuuagaggg uu 22

<210> 698
<211> 24
<212> RNA
<213> Homo sapiens

<400> 698
acaaagugcu ucccuuuaga gugu 24

<210> 699
<211> 22
<212> RNA
<213> Homo sapiens

<400> 699
acaaagugcu ucccuuuaga gu 22

<210> 700
<211> 22
<212> RNA
<213> Homo sapiens

<400> 700
aacgcacuuc ccuuuagagu gu 22

<210> 701
<211> 22
<212> RNA
<213> Homo sapiens

<400> 701
aaaaugguuc ccuuuagagu gu 22

<210> 702
<211> 23
<212> RNA
<213> Homo sapiens

<400> 702
gaacgcgcuu cccuauagag ggu 23
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<210> 703
<211> 21
<212> RNA
<213> Homo sapiens

<400> 703
gaaggcgcuu cccuuuggag u 21

<210> 704
<211> 22
<212> RNA
<213> Homo sapiens

<400> 704
cuacaaaggg aagcacuuuc uc 22

<210> 705
<211> 22
<212> RNA
<213> Homo sapiens

<400> 705
gaaggcgcuu cccuuuagag cg 22

<210> 706
<211> 21
<212> RNA
<213> Homo sapiens

<400> 706
cuccagaggg augcacuuuc u 21

<210> 707
<211> 23
<212> RNA
<213> Homo sapiens

<400> 707
cucuugaggg aagcacuuuc ugu 23

<210> 708
<211> 22
<212> RNA
<213> Homo sapiens

<400> 708
gaaagugcuu ccuuuuagag gc 22

<210> 709
<211> 20
<212> RNA
<213> Homo sapiens

<400> 709
cugcaaaggg aagcccuuuc 20

<210> 710
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 710
ccucccacac ccaaggcuug ca 22

<210> 711
<211> 22
<212> RNA
<213> Homo sapiens

<400> 711
caugccuuga guguaggacc gu 22

<210> 712
<211> 22
<212> RNA
<213> Homo sapiens

<400> 712
ggagaaauua uccuuggugu gu 22

<210> 713
<211> 22
<212> RNA
<213> Homo sapiens

<400> 713
uggugggcac agaaucugga cu 22

<210> 714
<211> 25
<212> RNA
<213> Homo sapiens

<400> 714
aaaggauucu gcugucgguc ccacu 25

<210> 715
<211> 22
<212> RNA
<213> Homo sapiens

<400> 715
ugugacagau ugauaacuga aa 22

<210> 716
<211> 23
<212> RNA
<213> Homo sapiens

<400> 716
ucggggauca ucaugucacg aga 23

<210> 717
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 717
aaacauucgc ggugcacuuc uu 22

<210> 718
<211> 22
<212> RNA
<213> Homo sapiens

<400> 718
auucugcauu uuuagcaagu uc 22

<210> 719
<211> 22
<212> RNA
<213> Homo sapiens

<400> 719
ucagcaaaca uuuauugugu gc 22

<210> 720
<211> 22
<212> RNA
<213> Homo sapiens

<400> 720
ucaguaaaug uuuauuagau ga 22

<210> 721
<211> 22
<212> RNA
<213> Homo sapiens

<400> 721
caaaacuggc aauuacuuuu gc 22

<210> 722
<211> 22
<212> RNA
<213> Homo sapiens

<400> 722
aaaaguaauu gcgaguuuua cc 22

<210> 723
<211> 22
<212> RNA
<213> Homo sapiens

<400> 723
caagaaccuc aguugcuuuu gu 22

<210> 724
<211> 22
<212> RNA
<213> Homo sapiens

<400> 724
aaaaguaauu gugguuuugg cc 22
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<210> 725
<211> 22
<212> RNA
<213> Homo sapiens

<400> 725
caaaaaucuc aauuacuuuu gc 22

<210> 726
<211> 22
<212> RNA
<213> Homo sapiens

<400> 726
aaaaguaauu gcgguuuuug cc 22

<210> 727
<211> 22
<212> RNA
<213> Homo sapiens

<400> 727
caaaaaccac aguuucuuuu gc 22

<210> 728
<211> 22
<212> RNA
<213> Homo sapiens

<400> 728
aaaaguaauu gugguuuuug cc 22

<210> 729
<211> 22
<212> RNA
<213> Homo sapiens

<400> 729
aaaaacugag acuacuuuug ca 22

<210> 730
<211> 19
<212> RNA
<213> Homo sapiens

<400> 730
aaaaacugua auuacuuuu 19

<210> 731
<211> 22
<212> RNA
<213> Homo sapiens

<400> 731
aaaacuguaa uuacuuuugu ac22

<210> 732
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 732
aaaaguaauc gcgguuuuug uc22

<210> 733
<211> 22
<212> RNA
<213> Homo sapiens

<400> 733
aaaaguaauu gcggauuuug cc 22

<210> 734
<211> 22
<212> RNA
<213> Homo sapiens

<400> 734
aaaaguaauu gcggucuuug gu 22

<210> 735
<211> 22
<212> RNA
<213> Homo sapiens

<400> 735
aaaaguacuu gcggauuuug cu 22

<210> 736
<211> 22
<212> RNA
<213> Homo sapiens

<400> 736
aaaaguauuu gcggguuuug uc22

<210> 737
<211> 21
<212> RNA
<213> Homo sapiens

<400> 737
caaagguauu ugugguuuuu g 21

<210> 738
<211> 22
<212> RNA
<213> Homo sapiens

<400> 738
caaaaguaau uguggauuuu gu 22

<210> 739
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 739
ccaaaacugc aguuacuuuu gc 22

<210> 740
<211> 22
<212> RNA
<213> Homo sapiens

<400> 740
uagcaaaaac ugcaguuacu uu 22

<210> 741
<211> 21
<212> RNA
<213> Homo sapiens

<400> 741
ugacaacuau ggaugagcuc u 21

<210> 742
<211> 23
<212> RNA
<213> Homo sapiens

<400> 742
agugccugag ggaguaagag ccc 23

<210> 743
<211> 22
<212> RNA
<213> Homo sapiens

<400> 743
ugucuuacuc ccucaggcac au 22

<210> 744
<211> 21
<212> RNA
<213> Homo sapiens

<400> 744
gcgacccacu cuugguuucc a 21

<210> 745
<211> 21
<212> RNA
<213> Homo sapiens

<400> 745
gcgacccaua cuugguuuca g 21

<210> 746
<211> 22
<212> RNA
<213> Homo sapiens

<400> 746
gaaaucaagc gugggugaga cc 22
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<210> 747
<211> 21
<212> RNA
<213> Homo sapiens

<400> 747
aacaggugac ugguuagaca a 21

<210> 748
<211> 21
<212> RNA
<213> Homo sapiens

<400> 748
aaaacgguga gauuuuguuu u 21

<210> 749
<211> 21
<212> RNA
<213> Homo sapiens

<400> 749
gcuaguccug acucagccag u 21

<210> 750
<211> 21
<212> RNA
<213> Homo sapiens

<400> 750
aggguaagcu gaaccucuga u 21

<210> 751
<211> 22
<212> RNA
<213> Homo sapiens

<400> 751
auauuaccau uagcucaucu uu 22

<210> 752
<211> 22
<212> RNA
<213> Homo sapiens

<400> 752
gaugagcuca uuguaauaug ag 22

<210> 753
<211> 23
<212> RNA
<213> Homo sapiens

<400> 753
guuugcacgg gugggccuug ucu 23

<210> 754
<211> 19
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<212> RNA
<213> Homo sapiens

<400> 754
ugagcugcug uaccaaaau 19

<210> 755
<211> 21
<212> RNA
<213> Homo sapiens

<400> 755
uaaaguaaau augcaccaaa a 21

<210> 756
<211> 22
<212> RNA
<213> Homo sapiens

<400> 756
caaaguuuaa gauccuugaa gu 22

<210> 757
<211> 20
<212> RNA
<213> Homo sapiens

<400> 757
aaaguagcug uaccauuugc20

<210> 758
<211> 19
<212> RNA
<213> Homo sapiens

<400> 758
agguugacau acguuuccc19

<210> 759
<211> 19
<212> RNA
<213> Homo sapiens

<400> 759
aggcacggug ucagcaggc 19

<210> 760
<211> 19
<212> RNA
<213> Homo sapiens

<400> 760
gggcgccugu gaucccaac 19

<210> 761
<211> 23
<212> RNA
<213> Homo sapiens
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<400> 761
aguauguucu uccaggacag aac 23

<210> 762
<211> 20
<212> RNA
<213> Homo sapiens

<400> 762
auguauaaau guauacacac 20

<210> 763
<211> 21
<212> RNA
<213> Homo sapiens

<400> 763
aguuaaugaa uccuggaaag u 21

<210> 764
<211> 22
<212> RNA
<213> Homo sapiens

<400> 764
cgaaaacagc aauuaccuuu gc 22

<210> 765
<211> 21
<212> RNA
<213> Homo sapiens

<400> 765
ugaguuggcc aucugaguga g 21

<210> 766
<211> 20
<212> RNA
<213> Homo sapiens

<400> 766
guccgcucgg cgguggccca 20

<210> 767
<211> 24
<212> RNA
<213> Homo sapiens

<400> 767
cugaagugau guguaacuga ucag

<210> 768
<211> 22
<212> RNA
<213> Homo sapiens

<400> 768
cacgcucaug cacacaccca ca 22

24

203



DK/EP 2623599 T3

5

10

15

20

25

30

35

40

45

50

55

<210> 769
<211> 23
<212> RNA
<213> Homo sapiens

<400> 769
ugagugugug ugugugagug ugu 23

<210> 770
<211> 19
<212> RNA
<213> Homo sapiens

<400> 770
gagccaguug gacaggagc 19

<210> 771
<211> 22
<212> RNA
<213> Homo sapiens

<400> 771
aagaugugga aaaauuggaa uc22

<210> 772
<211> 22
<212> RNA
<213> Homo sapiens

<400> 772
auucuaauuu cuccacgucu uu 22

<210> 773
<211> 21
<212> RNA
<213> Homo sapiens

<400> 773
uagauaaaau auugguaccu g 21

<210> 774
<211> 21
<212> RNA
<213> Homo sapiens

<400> 774
cuucuugugc ucuaggauug u 21

<210> 775
<211> 23
<212> RNA
<213> Homo sapiens

<400> 775
uucauuuggu auaaaccgcg auu 23

<210> 776
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 776
uugagaauga ugaaucauua gg 22

<210> 777
<211> 21
<212> RNA
<213> Homo sapiens

<400> 777
ucuuguguuc ucuagaucag u 21

<210> 778
<211> 22
<212> RNA
<213> Homo sapiens

<400> 778
uaacugguug aacaacugaa cc 22

<210> 779
<211> 23
<212> RNA
<213> Homo sapiens

<400> 779
uuacaguugu ucaaccaguu acu 23

<210> 780
<211> 21
<212> RNA
<213> Homo sapiens

<400> 780
caaagaggaa ggucccauua c 21

<210> 781
<211> 22
<212> RNA
<213> Homo sapiens

<400> 781
uuaugguuug ccugggacug ag 22

<210> 782
<211> 19
<212> RNA
<213> Homo sapiens

<400> 782
ugggcguauc uguaugcua 19

<210> 783
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 783
uaugcauugu auuuuuaggu cc 22

<210> 784
<211> 21
<212> RNA
<213> Homo sapiens

<400> 784
uuuccauagg ugaugaguca c 21

<210> 785
<211> 21
<212> RNA
<213> Homo sapiens

<400> 785
uuggccacaa uggguuagaa c 21

<210> 786
<211> 22
<212> RNA
<213> Homo sapiens

<400> 786
ugagaaccac gucugcucug ag 22

<210> 787
<211> 24
<212> RNA
<213> Homo sapiens

<400> 787
ucagaacaaa ugccgguucc caga 24

<210> 788
<211> 21
<212> RNA
<213> Homo sapiens

<400> 788
uaauuuuaug uauaagcuag u 21

<210> 789
<211> 22
<212> RNA
<213> Homo sapiens

<400> 789
gagcuuauuc auaaaagugc ag 22

<210> 790
<211> 20
<212> RNA
<213> Homo sapiens

<400> 790
agaccauggg uucucauugu 20
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<210> 791
<211> 22
<212> RNA
<213> Homo sapiens

<400> 791
uugugucaau augcgaugau gu 22

<210> 792
<211> 19
<212> RNA
<213> Homo sapiens

<400> 792
ugucucugcu gggguuucu 19

<210> 793
<211> 25
<212> RNA
<213> Homo sapiens

<400> 793
aggcaccagc caggcauugc ucagc 25

<210> 794
<211> 21
<212> RNA
<213> Homo sapiens

<400> 794
gaagugugcc gugguguguc u 21

<210> 795
<211> 21
<212> RNA
<213> Homo sapiens

<400> 795
aagccugccc ggcuccucgg g 21

<210> 796
<211> 22
<212> RNA
<213> Homo sapiens

<400> 796
ugugucacuc gaugaccacu gu 22

<210> 797
<211> 22
<212> RNA
<213> Homo sapiens

<400> 797
uacgucaucg uugucaucgu ca 22

<210> 798
<211> 20
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<212> RNA
<213> Homo sapiens

<400> 798
guugugucag uuuaucaaac20

<210> 799
<211> 23
<212> RNA
<213> Homo sapiens

<400> 799
acuuacagac aagagccuug cuc

<210> 800
<211> 22
<212> RNA
<213> Homo sapiens

<400> 800
uggucuagga uuguuggagg ag 22

<210> 801
<211> 23
<212> RNA
<213> Homo sapiens

<400> 801
gacacgggcg acagcugcgg ccc 23

<210> 802
<211> 22
<212> RNA
<213> Homo sapiens

<400> 802
cacacacugc aauuacuuuu gc 22

<210> 803
<211> 19
<212> RNA
<213> Homo sapiens

<400> 803
aggcugcgga auucaggac 19

<210> 804
<211> 23
<212> RNA
<213> Homo sapiens

<400> 804
uaaaucccau ggugccuucu ccu 23

<210> 805
<211> 21
<212> RNA
<213> Homo sapiens

23
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<400> 805
aaacuacuga aaaucaaaga u 21

<210> 806
<211> 21
<212> RNA
<213> Homo sapiens

<400> 806
guucaaaucc agaucuauaa c 21

<210> 807
<211> 25
<212> RNA
<213> Homo sapiens

<400> 807
agggguggug uugggacagc uccgu 25

<210> 808
<211> 20
<212> RNA
<213> Homo sapiens

<400> 808
aggguguuuc ucucaucucu 20

<210> 809
<211> 21
<212> RNA
<213> Homo sapiens

<400> 809
ugagcuaaau gugugcuggg a 21

<210> 810
<211> 23
<212> RNA
<213> Homo sapiens

<400> 810
gcgaggaccc cucggggucu gac 23

<210> 811
<211> 25
<212> RNA
<213> Homo sapiens

<400> 811
gcugggcagg gcuucugagc uccuu 25

<210> 812
<211> 20
<212> RNA
<213> Homo sapiens

<400> 812
aggaauguuc cuucuuugcc 20
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<210> 813
<211> 23
<212> RNA
<213> Homo sapiens

<400> 813
gaacgccugu ucuugccagg ugg 23

<210> 814
<211> 22
<212> RNA
<213> Homo sapiens

<400> 814
uccgagccug ggucucccuc uu 22

<210> 815
<211> 22
<212> RNA
<213> Homo sapiens

<400> 815
gggggucccc ggugcucgga uc 22

<210> 816
<211> 22
<212> RNA
<213> Homo sapiens

<400> 816
agucauugga ggguuugagc ag 22

<210> 817
<211> 22
<212> RNA
<213> Homo sapiens

<400> 817
acucaaaacc cuucagugac uu 22

<210> 818
<211> 22
<212> RNA
<213> Homo sapiens

<400> 818
agacuuccca uuugaaggug gc 22

<210> 819
<211> 23
<212> RNA
<213> Homo sapiens

<400> 819
aaacucuacu uguccuucug agu 23

<210> 820
<211> 24
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<212> RNA
<213> Homo sapiens

<400> 820
gaccuggaca uguuugugcc cagu 24

<210> 821
<211> 20
<212> RNA
<213> Homo sapiens

<400> 821
auggagauag auauagaaau 20

<210> 822
<211> 21
<212> RNA
<213> Homo sapiens

<400> 822
ggcuagcaac agcgcuuacc u 21

<210> 823
<211> 21
<212> RNA
<213> Homo sapiens

<400> 823
acagucugcu gagguuggag c 21

<210> 824
<211> 23
<212> RNA
<213> Homo sapiens

<400> 824
aucccuugca ggggcuguug ggu 23

<210> 825
<211> 21
<212> RNA
<213> Homo sapiens

<400> 825
cacaagguau ugguauuacc u 21

<210> 826
<211> 22
<212> RNA
<213> Homo sapiens

<400> 826
uaguaccagu accuuguguu ca 22

<210> 827
<211> 21
<212> RNA
<213> Homo sapiens
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<400> 827
agggggaaag uucuauaguc c 21

<210> 828
<211> 22
<212> RNA
<213> Homo sapiens

<400> 828
gacuauagaa cuuucccccu ca 22

<210> 829
<211> 19
<212> RNA
<213> Homo sapiens

<400> 829
agcugucuga aaaugucuu 19

<210> 830
<211> 22
<212> RNA
<213> Homo sapiens

<400> 830
gugagucucu aagaaaagag ga 22

<210> 831
<211> 21
<212> RNA
<213> Homo sapiens

<400> 831
ucuaguaaga guggcagucg a 21

<210> 832
<211> 22
<212> RNA
<213> Homo sapiens

<400> 832
augcugacau auuuacuaga gg 22

<210> 833
<211> 21
<212> RNA
<213> Homo sapiens

<400> 833
uggguuuacg uugggagaac u 21

<210> 834
<211> 22
<212> RNA
<213> Homo sapiens

<400> 834
guucucccaa cguaagccca gc 22
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<210> 835
<211> 22
<212> RNA
<213> Homo sapiens

<400> 835
aguauucugu accagggaag gu 22

<210> 836
<211> 21
<212> RNA
<213> Homo sapiens

<400> 836
agaccuggcc cagaccucag c 21

<210> 837
<211> 19
<212> RNA
<213> Homo sapiens

<400> 837
gugucugcuu ccuguggga 19

<210> 838
<211> 23
<212> RNA
<213> Homo sapiens

<400> 838
cuaauaguau cuaccacaau aaa 23

<210> 839
<211> 22
<212> RNA
<213> Homo sapiens

<400> 839
aaccagcacc ccaacuuugg ac 22

<210> 840
<211> 23
<212> RNA
<213> Homo sapiens

<400> 840
acuugggcac ugaaacaaug ucc 23

<210> 841
<211> 23
<212> RNA
<213> Homo sapiens

<400> 841
ugugcuugcu cgucccgccc gca 23

<210> 842
<211> 24
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<212> RNA
<213> Homo sapiens

<400> 842
acugggggcu uucgggcucu gcgu 24

<210> 843
<211> 25
<212> RNA
<213> Homo sapiens

<400> 843
agggaucgcg ggcggguggc ggccu 25

<210> 844
<211> 23
<212> RNA
<213> Homo sapiens

<400> 844
aucgcugcgg uugcgagcgc ugu 23

<210> 845
<211> 21
<212> RNA
<213> Homo sapiens

<400> 845
augauccagg aaccugccuc u 21

<210> 846
<211> 24
<212> RNA
<213> Homo sapiens

<400> 846
aaagacauag gauagaguca ccuc 24

<210> 847
<211> 22
<212> RNA
<213> Homo sapiens

<400> 847
gucccucucc aaaugugucu ug 22

<210> 848
<211> 22
<212> RNA
<213> Homo sapiens

<400> 848
acuuguaugc uagcucaggu ag 22

<210> 849
<211> 19
<212> RNA
<213> Homo sapiens
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<400> 849
aguguggcuu ucuuagagc 19

<210> 850
<211> 19
<212> RNA
<213> Homo sapiens

<400> 850
ucuaggcugg uacugcuga 19

<210> 851
<211> 19
<212> RNA
<213> Homo sapiens

<400> 851
aagcagcugccucugaggc 19

<210> 852
<211> 21
<212> RNA
<213> Homo sapiens

<400> 852
guggcugcac ucacuuccuu c 21

<210> 853
<211> 19
<212> RNA
<213> Homo sapiens

<400> 853
aagugugcag ggcacuggu 19

<210> 854
<211> 22
<212> RNA
<213> Homo sapiens

<400> 854
aaaccugugu uguucaagag uc 22

<210> 855
<211> 21
<212> RNA
<213> Homo sapiens

<400> 855
aggaggcagc gcucucagga c 21

<210> 856
<211> 22
<212> RNA
<213> Homo sapiens

<400> 856
uuuaggauaa gcuugacuuu ug 22
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<210> 857
<211> 21
<212> RNA
<213> Homo sapiens

<400> 857
aauggcgcca cuaggguugu g 21

<210> 858
<211> 21
<212> RNA
<213> Homo sapiens

<400> 858
guguugaaac aaucucuacu g 21

<210> 859
<211> 22
<212> RNA
<213> Homo sapiens

<400> 859
uaugucugcu gaccaucacc uu 22

<210> 860
<211> 22
<212> RNA
<213> Homo sapiens

<400> 860
uggugggccg cagaacaugu gc 22

<210> 861
<211> 22
<212> RNA
<213> Homo sapiens

<400> 861
auaauacaug guuaaccucu uu 22

<210> 862
<211> 21
<212> RNA
<213> Homo sapiens

<400> 862
aauauuauac agucaaccuc u 21

<210> 863
<211> 23
<212> RNA
<213> Homo sapiens

<400> 863
ggcagguucu cacccucucu agg 23

<210> 864
<211> 25
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<212> RNA
<213> Homo sapiens

<400> 864
ggcggaggga aguagguccg uuggu 25

<210> 865
<211> 22
<212> RNA
<213> Homo sapiens

<400> 865
cuugguucag ggaggguccc ca 22

<210> 866
<211> 22
<212> RNA
<213> Homo sapiens

<400> 866
uacccauugc auaucggagu ug 22

<210> 867
<211> 24
<212> RNA
<213> Homo sapiens

<400> 867
ugccuggguc ucuggccugc gcgu 24

<210> 868
<211> 21
<212> RNA
<213> Homo sapiens

<400> 868
ucccacguug uggcccagca g 21

<210> 869
<211> 22
<212> RNA
<213> Homo sapiens

<400> 869
aggcggggcg ccgcgggacc gc 22

<210> 870
<211> 22
<212> RNA
<213> Homo sapiens

<400> 870
gguggcccgg ccgugccuga gg 22

<210> 871
<211> 23
<212> RNA
<213> Homo sapiens
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<400> 871
uauucauuua uccccagccu aca 23

<210> 872
<211> 24
<212> RNA
<213> Homo sapiens

<400> 872
acuggcuagg gaaaaugauu ggau 24

<210> 873
<211> 20
<212> RNA
<213> Homo sapiens

<400> 873
accaggaggc ugaggccccu 20

<210> 874
<211> 23
<212> RNA
<213> Homo sapiens

<400> 874
ugucacucgg cucggcccac uac 23

<210> 875
<211> 21
<212> RNA
<213> Homo sapiens

<400> 875
uccgguucuc agggcuccac c 21

<210> 876
<211> 23
<212> RNA
<213> Homo sapiens

<400> 876
aggaagcccu ggaggggcug gag 23

<210> 877
<211> 23
<212> RNA
<213> Homo sapiens

<400> 877
uggugcggag agggcccaca gug 23

<210> 878
<211> 20
<212> RNA
<213> Homo sapiens

<400> 878
cuguaugccc ucaccgcuca 20
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<210> 879
<211> 23
<212> RNA
<213> Homo sapiens

<400> 879
uggaagacua gugauuuugu ugu 23

<210> 880
<211> 22
<212> RNA
<213> Homo sapiens

<400> 880
caacaaauca cagucugcca ua 22

<210> 881
<211> 22
<212> RNA
<213> Homo sapiens

<400> 881
caacaaaucc cagucuaccu aa 22

<210> 882
<211> 23
<212> RNA
<213> Homo sapiens

<400> 882
aaggagcuua caaucuagcu ggg 23

<210> 883
<211> 22
<212> RNA
<213> Homo sapiens

<400> 883
caacuagacu gugagcuucu ag 22

<210> 884
<211> 17
<212> RNA
<213> Homo sapiens

<400> 884
ucucgcuggg gccucca 17

<210> 885
<211> 22
<212> RNA
<213> Homo sapiens

<400> 885
ugcggggcua gggcuaacag ca 22

<210> 886
<211> 22
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<212> RNA
<213> Homo sapiens

<400> 886
cuguugccac uaaccucaac cu 22

<210> 887
<211> 22
<212> RNA
<213> Homo sapiens

<400> 887
uuugugaccu gguccacuaa cc 22

<210> 888
<211> 20
<212> RNA
<213> Homo sapiens

<400> 888
cggcucuggg ucugugggga 20

<210> 889
<211> 21
<212> RNA
<213> Homo sapiens

<400> 889
uggaggagaa ggaaggugau g 21

<210> 890
<211> 22
<212> RNA
<213> Homo sapiens

<400> 890
acuccagccc cacagccuca gc 22

<210> 891
<211> 23
<212> RNA
<213> Homo sapiens

<400> 891
ucugcucaua ccccaugguu ucu 23

<210> 892
<211> 23
<212> RNA
<213> Homo sapiens

<400> 892
ugcaccaugg uugucugagc aug 23

<210> 893
<211> 23
<212> RNA
<213> Homo sapiens
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<400> 893
cugggaucuc cggggucuug guu 23

<210> 894
<211> 22
<212> RNA
<213> Homo sapiens

<400> 894
ugagaccucu ggguucugag cu 22

<210> 895
<211> 23
<212> RNA
<213> Homo sapiens

<400> 895
uccaguacca cgugucaggg cca 23

<210> 896
<211> 23
<212> RNA
<213> Homo sapiens

<400> 896
caguaacaaa gauucauccu ugu 23

<210> 897
<211> 21
<212> RNA
<213> Homo sapiens

<400> 897
gcaggaacuu gugagucucc u 21

<210> 898
<211> 22
<212> RNA
<213> Homo sapiens

<400> 898
cugcccuggc ccgagggacc ga 22

<210> 899
<211> 21
<212> RNA
<213> Homo sapiens

<400> 899
ccuggaaaca cugagguugu g 21

<210> 900
<211> 22
<212> RNA
<213> Homo sapiens

<400> 900
uauaccucag uuuuaucagg ug 22
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<210> 901
<211> 22
<212> RNA
<213> Homo sapiens

<400> 901
uggugguuua caaaguaauu ca 22

<210> 902
<211> 22
<212> RNA
<213> Homo sapiens

<400> 902
uggauuucuu ugugaaucac ca 22

<210> 903
<211> 20
<212> RNA
<213> Homo sapiens

<400> 903
guagaggaga uggcgcaggg 20

<210> 904
<211> 21
<212> RNA
<213> Homo sapiens

<400> 904
uccucuucuc ccuccuccca g 21

<210> 905
<211> 22
<212> RNA
<213> Homo sapiens

<400> 905
aggcagcggg guguagugga ua 22

<210> 906
<211> 22
<212> RNA
<213> Homo sapiens

<400> 906
uccauuacac uacccugccu cu 22

<210> 907
<211> 21
<212> RNA
<213> Homo sapiens

<400> 907
cgcgggugcu uacugacccu u 21

<210> 908
<211> 23
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<212> RNA
<213> Homo sapiens

<400> 908
cgggucggag uuagcucaag cgg 23

<210> 909
<211> 22
<212> RNA
<213> Homo sapiens

<400> 909
gugaacgggc gccaucccga gg 22

<210> 910
<211> 21
<212> RNA
<213> Homo sapiens

<400> 910
uacucaaaaa gcugucaguc a 21

<210> 911
<211> 22
<212> RNA
<213> Homo sapiens

<400> 911
gacugacacc ucuuugggug aa 22

<210> 912
<211> 21
<212> RNA
<213> Homo sapiens

<400> 912
uuaauaucgg acaaccauug u 21

<210> 913
<211> 21
<212> RNA
<213> Homo sapiens

<400> 913
uacuuggaaa ggcaucaguu g 21

<210> 914
<211> 22
<212> RNA
<213> Homo sapiens

<400> 914
ugcaacgaac cugagccacu ga 22

<210> 915
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 915
ugcaacuuac cugagucauu ga 22

<210> 916
<211> 21
<212> RNA
<213> Homo sapiens

<400> 916
cacugugucc uuucugcgua g 21

<210> 917
<211> 22
<212> RNA
<213> Homo sapiens

<400> 917
cacuggcucc uuucugggua ga 22

<210> 918
<211> 23
<212> RNA
<213> Homo sapiens

<400> 918
ucuuugguua ucuagcugua uga 23

<210> 919
<211> 22
<212> RNA
<213> Homo sapiens

<400> 919
auaaagcuag auaaccgaaa gu 22

<210> 920
<211> 20
<212> RNA
<213> Homo sapiens

<400> 920
ggggagcugu ggaagcagua 20

<210> 921
<211> 25
<212> RNA
<213> Homo sapiens

<400> 921
cuagugaggg acagaaccag gauuc 25

<210> 922
<211> 23
<212> RNA
<213> Homo sapiens

<400> 922
gcagcagaga auaggacuac guc 23
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<210> 923
<211> 21
<212> RNA
<213> Homo sapiens

<400> 923
gucagcggag gaaaagaaac u 21

<210> 924
<211> 20
<212> RNA
<213> Homo sapiens

<400> 924
agagucuugu gaugucuugc 20

<210> 925
<211> 22
<212> RNA
<213> Homo sapiens

<400> 925
uauugcacuu gucccggccu gu 22

<210> 926
<211> 23
<212> RNA
<213> Homo sapiens

<400> 926
agguugggau cgguugcaau gcu 23

<210> 927
<211> 22
<212> RNA
<213> Homo sapiens

<400> 927
ggguggggau uuguugcauu ac 22

<210> 928
<211> 22
<212> RNA
<213> Homo sapiens

<400> 928
uauugcacuc gucccggccu cc 22

<210> 929
<211> 22
<212> RNA
<213> Homo sapiens

<400> 929
agggacggga cgcggugcag ug 22

<210> 930
<211> 23
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<212> RNA
<213> Homo sapiens

<400> 930
caaagugcug uucgugcagg uag 23

<210> 931
<211> 22
<212> RNA
<213> Homo sapiens

<400> 931
acugcugagc uagcacuucc cg 22

<210> 932
<211> 22
<212> RNA
<213> Homo sapiens

<400> 932
ugugcgcagg gagaccucuc cc 22

<210> 933
<211> 22
<212> RNA
<213> Homo sapiens

<400> 933
ugucuacuac uggagacacu gg 22

<210> 934
<211> 23
<212> RNA
<213> Homo sapiens

<400> 934
ccaguuaccg cuuccgcuac cgc 23

<210> 935
<211> 22
<212> RNA
<213> Homo sapiens

<400> 935
acaguagagg gaggaaucgc ag 22

<210> 936
<211> 22
<212> RNA
<213> Homo sapiens

<400> 936
auccgcgcuc ugacucucug cc 22

<210> 937
<211> 22
<212> RNA
<213> Homo sapiens
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<400> 937
ugcccuuaaa ggugaaccca gu 22

<210> 938
<211> 24
<212> RNA
<213> Homo sapiens

<400> 938
uggggagcug aggcucuggg ggug 24

<210> 939
<211> 21
<212> RNA
<213> Homo sapiens

<400> 939
aaggcagggc ccccgcuccc c 21

<210> 940
<211> 23
<212> RNA
<213> Homo sapiens

<400> 940
cacccggcug ugugcacaug uge 23

<210> 941
<211> 22
<212> RNA
<213> Homo sapiens

<400> 941
ucuucucugu uuuggccaug ug 22

<210> 942
<211> 21
<212> RNA
<213> Homo sapiens

<400> 942
cugacuguug ccguccucca g 21

<210> 943
<211> 22
<212> RNA
<213> Homo sapiens

<400> 943
aaauuauugu aeaueggaug ag 22

<210> 944
<211> 22
<212> RNA
<213> Homo sapiens

<400> 944
uucaacgggu auuuauugag ca 22
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<210> 945
<211> 23
<212> RNA
<213> Homo sapiens

<400> 945
uuuggcacua gcacauuuuu gcu 23

<210> 946
<211> 22
<212> RNA
<213> Homo sapiens

<400> 946
aaucaugugc agugccaaua ug 22

<210> 947
<211> 22
<212> RNA
<213> Homo sapiens

<400> 947
ugagguagua aguuguauug uu 22

<210> 948
<211> 22
<212> RNA
<213> Homo sapiens

<400> 948
aacccguaga uccgaucuug ug 22

<210> 949
<211> 22
<212> RNA
<213> Homo sapiens

<400> 949
caagcucgcu ucuauggguc ug 22

<210> 950
<211> 22
<212> RNA
<213> Homo sapiens

<400> 950
cacccguaga accgaccuug cg 22

<210> 951
<211> 22
<212> RNA
<213> Homo sapiens

<400> 951
caagcucgug ucuguggguc cg 22

<210> 952
<211> 21
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<212> RNA
<213> Herpes simplex virus 1

<400> 952
uggaaggacg ggaaguggaa g 21

<210> 953
<211> 24
<212> RNA
<213> Herpes simplex virus 1

<400> 953
ccugagccag ggacgagugc gacu 24

<210> 954
<211> 22
<212> RNA
<213> Herpes simplex virus 1

<400> 954
ucgcacgcgc ccggcacaga cu 22

<210> 955
<211> 20
<212> RNA
<213> Herpes simplex virus 1

<400> 955
cugggacugu gcgguuggga 20

<210> 956
<211> 22
<212> RNA
<213> Herpes simplex virus 1

<400> 956
cuugccuguc uaacucgcua gu 22

<210> 957
<211> 22
<212> RNA
<213> Herpes simplex virus 1

<400> 957
gguagaguuu gacaggcaag ca 22

<210> 958
<211> 22
<212> RNA
<213> Herpes simplex virus 1

<400> 958
gucagagauc caaacccucc gg 22

<210> 959
<211> 21
<212> RNA
<213> Herpes simplex virus 1
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<400> 959
cacuucccgu ccuuccaucc c 21

<210> 960
<211> 23
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 960
auuacaggaa acugggugua age 23

<210> 961
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 961
uaguguuguc cccccgagug gc 22

<210> 962
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 962
ugguguuguc cccccgagug gc 22

<210> 963
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 963
uuaaugcuua gccugugucc ga 22

<210> 964
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 964
accaggccac cauuccucuc cg 22

<210> 965
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 965
aaeuguague cgggucgauc ug 22

<210> 966
<211> 23
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 966
ucacauucug aggaeggeag ega 23
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<210> 967
<211> 21
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 967
ucgcggucac agaaugugac a 21

<210> 968
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 968
uagaauacug aggccuagcu ga 22

<210> 969
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 969
agcuaaaccg caguacucua gg 22

<210> 970
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 970
uaggaugccu ggaacuugcc gg 22

<210> 971
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 971
ugaugguuuu cgggcuguug ag 22

<210> 972
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 972
ccagcagcac cuaauccauc gg 22

<210> 973
<211> 21
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 973
ugaucccaug uugcuggcgc u 21

<210> 974
<211> 22
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<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 974
uaggcgcgac ugagagagca cg 22

<210> 975
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 975
cuggguauac gcagcugcgu aa 22

<210> 976
<211> 22
<212> RNA
<213> Kaposi’s sarcoma-associated herpesvirus

<400> 976
acccagcugc guaaaccccg cu 22

<210> 977
<211> 14
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc-feature
<222> (1)..(14)
<223> Full LNA & Phosphorothioate linkages,

<400> 977
cacgattagc atta 14

<210> 978
<211>6
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc-feature
<222> (1)..(6)
<223> Full LNA & Phosphorothioate linkages,

<400> 978
gcatta 6

<210> 979
<211>7
<212> DNA
<213> Artificial Sequence
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<220>
<223> LNA Oligomer

<220>
<221 > misc-feature
<222> (1)..(7)
<223> Full LNA & Phosphorothioate linkages,

<400> 979
agcatta 7

<210> 980
<211> 10
<212> DNA
<213> Artificial Sequence

<220>
<223> LNA Oligomer

<220>
<221 > misc-feature
<222> (1)..(10)
<223> Full LNA & Phosphorothioate linkages,

<400> 980
attagcatta 10
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1. Oligomer 
reducering af 
celle; hvor

af 7-12 nukleobasers længde 
effektive mængde af et 
nukleobaseenhederne i

til anvendelse til
den

alle
nukleobasesekvens

mikroRNA-mål i en
den sammenhængende

er LNA-nukleobaseenheder, hvor den
sammenhængende nukleobasesekvens er komplementær til den 
tilsvarende sekvens af mindst to miRNA-sekvenser, og hvor 
mindst 75 % af internukleosidkoblingerne, der er til stede

imellem nukleobaseenhederne den sammenhængende
nukleobasesekvens, er phosphorothioat-internukleosidkoblinger.

2. Oligomer 
reducering af 
celle; hvor

af 7-12 nukleobasers længde 
effektive mængde af et 
nukleobaseenhederne i

til anvendelse til
den

alle
nukleobasesekvens

mikroRNA-mål i en
den sammenhængende

er LNA-nukleobaseenheder, hvor den
sammenhængende nukleobasesekvens er komplementær til den 
tilsvarende sekvens af mindst to miRNA-sekvenser, og hvor 
mindst 75 % af internukleosidkoblingerne, der er til stede

imellem nukleobaseenhederne den sammenhængende
nukleobasesekvens, er phosphorothioat-internukleosidkoblinger, 
til anvendelse som et medikament.

3. Oligomer eller anvendelse ifølge krav 1 eller 2, hvor 
oligomeren er til reducering af mængden af mindst to mikroRNA- 
mål .

4. Oligomer eller anvendelse ifølge et hvilket som helst af 
kravene 1 til 3, hvor den sammenhængende nukleobasesekvens er 
komplementær til en mammalia-afledt, human eller viral 
mikroRNA (miRNA)-sekvens.

5. Oligomer eller anvendelse ifølge et hvilket som helst af 
kravene 1 til 4, hvor den sammenhængende nukleobasesekvens er 
100 % komplementær til den mammalia-afledte, humane eller 
virale mikroRNA (miRNA)-sekvens.

6. Oligomer eller anvendelse ifølge et hvilket som helst af 
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kravene 1 til 5, hvor den sammenhængende nukleobasesekvens 
består af eller omfatter en sekvens, der er 100 % komplementær 
til den mammalia-afledte, humane eller virale mikroRNA 
(miRNA)-podesekvens.

7. Oligomer eller anvendelse ifølge et hvilket som helst af 
kravene 1 til 6, hvor den sammenhængende nukleobasesekvens 
består af eller omfatter en sekvens, der er komplementær til 
sekvensen af mindst to miRNA-poderegionsekvenser.

8. Oligomer eller anvendelse ifølge et hvilket som helst af 
kravene 1 til 7, hvor den sammenhængende nukleobasesekvens 
består af eller omfatter en sekvens, der er 100 % komplementær 
til sekvensen af mindst to miRNA-poderegionsekvenser.

9. Oligomer eller anvendelse ifølge et hvilket som helst af 
kravene 1 til 7, hvor sekvensen, der er komplementær til 
podesekvensen af de mindst to mikroRNA-sekvenser, er mindst 6 
eller mindst 7 nukleobaser lang og er 100 % komplementær til 
podesekvensen af det mindst to mikroRNA-sekvenser.

10. Oligomer eller anvendelse ifølge et hvilket som helst af 
kravene 1 til 9, hvor alle internukleosidkoblingerne, der er 
til stede mellem nukleobaseenhederne i den sammenhængende 
nukleobasesekvens, er phosphorothioat-internukleosidkoblinger.

11. Oligomer eller anvendelse ifølge et hvilket som helst af 
kravene 1 til 10, hvor alle de bicykliske 
nukleosidanalogenheder har formlen:

hvor X er vagt fra gruppen, der består af O, S og NRH, hvor RH 
er H eller Ci-4-alkyl; Y er (-CtRK, hvor r er et helt tal på 1- 
2; og B er en nitrogenholdig base.

12. Oligomer eller anvendelse ifølge et hvilket som helst af 
kravene 1 til 10, hvor alle de bicykliske
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hvor B er en nitrogenholdig base.
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13. Oligomer eller anvendelse ifølge et hvilket som helst af
kravene 1 til 12, hvor oligomeren er
7 sammenhængende nukleobaser lang.

14. Oligomer eller anvendelse ifølge et hvilket som helst af
kravene 1 til 12, hvor oligomeren er
8 sammenhængende nukleobaser lang.

15. Oligomer eller anvendelse ifølge et hvilket som helst af
kravene 1 til 12, hvor oligomeren er
9 sammenhængende nukleobaser lang.

16. Oligomer eller anvendelse ifølge et hvilket som helst af
kravene 1 til 12, hvor oligomeren er
10 sammenhængende nukleobaser lang.

17. Konjugat, der omfatter oligomeren ifølge et hvilket som 
helst af kravene 1 til 16 og mindst én ikke-nukleotiddel, der 
er kovalent bundet dertil.

18. Oligomer ifølge et hvilket 
eller konjugat ifølge krav 
medikament.

som helst af kravene 1 til 16
17 til anvendelse som et

19. Farmaceutisk sammensætning, der omfatter oligomeren 
ifølge et hvilket som helst af kravene 1 til 16 eller 
konjugatet ifølge krav 17 og et farmaceutisk acceptabelt 
fortyndingsmiddel, bæremiddel, salt eller adjuvans.

20. In vi tro-fremgangsmåde til reducering af den effektive 
mængde af et mikroRNA-mål i en celle, som omfatter 
administrering af en oligomer ifølge et hvilket som helst af 
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kravene 1 til 16 eller et konjugat ifølge krav 17 til cellen 
eller organismen.

21. In vi tro-fremgangsmåde til derepression af et mål-mRNA i
5 en celle, som omfatter administrering af en oligomer ifølge et 

hvilket som helst af kravene 1 til 16 eller et konjugat ifølge 
krav 17 til cellen eller organismen.

22. Fremgangsmåde ifølge krav 20 eller 21, hvor 
10 fremgangsmåden er til reducering af mængden af mindst to

mikroRNA-mål i cellen.
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DRAWINGS

5'-binding pocket

Cleavage position

7mer seedmer

8mer seedmer

9mer seedmer

(HHHHHH)

(HHHHHHHHH)

+ MicroRNA 

-Q- LNA position

lOmer seedmer

miR-21 G A T A A OCT

mlR-166 T A G C A T T A

mIR-122 c A C A C T c c

Figure 1

Figure 2
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Figure 4



DK/EP 2623599 T3

■ control

□ rriR-122a

SEQ ID #3208 SEQ ID #4

Figure 5

Figure 6
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’.PC3

SEQ ID # 3204 SEQ ID #3205
seed

1 2 3 4 S 6 7 8 9 10 ti 12 1314 15 W 1? TB 19 Λ 21 22

ιίι I I I II i!l 11 I I I I I I I I I I I
(MHHXK)4-44KXM-0-H)

seed

HUH-IUHI I I I I H I I I I I
O-OOOHXWO

Figure 7

SEQ ID #3205

seed
II 3 4 S 6 1 8 3 18 11 12 13 14 »18 17 11.11·»« 22 

ΐΤΤΤΤΓΠίΙ 11 II I II I I I I I I

SEQ ID #3218

•eed
1 ii ill 7 8 3 W 11 12 UK 1511II tt » »21 22 

ιπτι~πτι:ι 1111111111111

0-3-»-2->0+0

Figure 8
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SEQ ID# 3209 SEQ ID #3210

seed
1 i 3 4 5 I 7 8 9 in 11 1113 14 15 ff 17 I1 19 29 21 23 
ΐίττπτττι i i i > 111111111

MNHHX)

seed
1 Μ < Η Π 9 I111 U 13 1115 ff 17 11 19 28 31 22

i!FFFffiHM41 I I H I I I I I II
O-O-O-OOfrO

g Control

□ imR-ZImmJ sensorplasmkl

® raiR-21 sensor ptesmM

aw
rn

Äk
td

a^
ito

el
O

fiM
 o

cf
tti

öö

Figure 9

SEQID#3211 SEQID#3212 SEQID#3213 SEQID#3214

SEQ ID #3211
SEQ ID #3212
SEQ ID #3213
SEQ ID #3214

seed

i i > <T a w it it u i« ui» tr t« ta t» 21 12

l!Fi l-tTHii I H I I I I I I I I I I 
O-iMrMW-OKH)

0<kHKKHMXH>0-0

Ο-ΜΧΗΜΗΜ-Ο-Ο-νΦ-ΰ-Ο

I Control

□ miR-21mm2 sensor ptarad

0 miR-21 sensor plasmid

Figure 10
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QnM 1 Mi SMi lOMi 23 nM OnM 1 Mi »nM tO nM 2SrM θ'* i nM SMI 10 r* 29 nM OnM 1”M ίηΜ lOnM 23*

UL· Ål
L t t

L

- g

: ---

i - —- - -

1 
1 i 1 

]

-

L
h

- - - - -

SEQIDS3205 SEQIDA3215 SEQID»3216 SEQID#3217

seed

2,5

SEQ ID #3205
SEQ ID #3215
SEQ ID #3216
SEQ ID #3217

MtWWM
O-O-W-O-O-O-O

Figure 11

HeLa

Control

rrdR-2lmm2 sensor plasmid

miR-21 sensor plasmid

o as t 5 o a o as i s e a o as « * o a e 05 1 s o a

SEQ ID if 3205 SEQ ID # 3218 SEQ ID # 3204 SEQ ID # 3220

■ psiCHECK2
□ Pdcd4

□

seed
♦ tt 4 »« tt 1 en tt » »»«ti m»WMM 
^.■LLl kLIll I I nil I I I I Hl 

SEQID#3205

SEQID#3218 <x>*oo«*>

Figure 12
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RAW

OnM 0.25 nM 1 nM 2nM 5nM

■ control

a mfi-155 sensor plasrnd

OnM 0.25 nM 1 nM 2nM SnM

SEQ ID #3206 SEQID#3207

saetl
1 JS 4 S I 7 1 9 I« 11 17 1» 14 ISH II 11 1) »M 12

ΙΤΠΤΓΠ! i h i < n i i 111 11

seed
i i a a stria ia >1 ti n u is is it ia.lt » « rr

l-HI 1 1 1 lit 1 I 1 Μ I HI M H
C-C-C~C-C-CMX>

Figure 13

mn>»4SSEQIDn 3205 MUU

pré-fniR-166
★
LAP

nw»«ui $KJ iO B 3207 nO UtA

0.98 1,1 1.2 1.3 0.7 0.79

pr^m^l56

*
LAP

UP

Tubulin

ritw. c/EBP t tuboRn

* I UP

»mri·*·» TuMn

0,78 1.2 1.2 1.1 B.$ 1,0 rat» cÆSP/ tvbdin

Figure 14
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seed
t ? I 4 ί ί ,»·■♦:. J 1· M « W ti 1(141111 II l»t1 ti

111 I I I I I li I H 1 I I I I I I I t t I
MMW-OOO-O

seed
I ls * i « t I » !»!1

Ill i Β ί I H!l I I I I ί I I I I i I I i

Figure 15
M»U

vcøee*
BsüR-19» icnaor fteMNd

SEQ ID tt 3229 SEQ ID # 3222

seed
i i ιί η ti » tiii ti» U tint» ia i»t»iiw 

l?l I Η I H'I I 1 M I I I I I t I H

seed

r it i ti r ii u ti mi t« utittun titt« 

til 14-i i i sil iinmiiiiii
C-O-MMXXW

Figure 16

Seed-7m«r
Mt-221

ndR-222

ft

ft

c c v ft c ft ir trs

g. cUftCAüctr

» c u c c gggggdgc 

G G C G ÄC OGGGVCUC

Figure 17
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ήΜ

ρ27

SEQIO#3225 mm; 
no "------------- -ήΊ—’——i

□MA 10 25 10 25'

tubulinI ' I ~

‘7 1

Figure 19

SEQID#32O5
MAttfcMHIHH IHM

■ control

amifl-21

SEQID#3218 CH>+<-0<-H0 
SEQ to# 3204 (xi-K-H^K-X-EwW

Figure 20
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seed

1 I I I tl II» ill» Uli <«111* »I 111» II It ll

ill i i i i i ill i i 11 ii 11111 11

(Κ-ΜητΟΦΟ

CWH-S+M-OW+J

SEQ ID #3205
SEQID#3218
SEQID#3204

Figure 21

1.25 2.7 0.62 0.76ratio

SEQ ID #3205
SEQ ID #3219
SEQ ID #3218

5 - GATAAGCT - 3'
5 - CGTAATGA- 3'
5 - GGTAAACT- 3'

Figure 22
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300-.

200«
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10th

Q* II

Figure 23

pre-miR -155

PU.1 
tubulin

no LNA SEQ ID #3207 LNA control

+ + +
1U

Figure 24

scQtoesas LNAtmam

p27

Tubulin

Ratio

SEQ ID # 3225 5 - ATGTAGC -3'
LNA control 5 - GTAGACT -3'

Figure 25
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SEQ ID #3231
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Name 
let-7a 
let-7b 
l«-7c 
let-7d 
let-7e 
lct-7f 
let-7g 
let-7i 
miR-98

Mature miRNA sequence

i
AGGUAGUAGGUUGUAUAGUU 
AGGUAGUAGGUUGlHUfflGUU 
AGGUAGUAGGUUGÜAUäGUU 
agguaguagguugSauaguu 
agguag@agguugiauaguu 
agguaguagBuugu.

B
AGGUAGÜAGHUUGd. 
agguaguagJIuugi I 
AGGUAGUABGUUGU.

AUACUU 
aSaguu 
BflffiGUU 
auJguu

3(24) ES (2-9) NE (9-/6) Total (2-16)
N/A N/A N/A N/A
0 0 0 0
0 0 0 0
0 0 1 1
0 I 0 1
0 0 I 1
0 0 I 1
0 0 1 1
0 0 1 1

Number Compound Sequence (S’ to 3’)1

SEQ ID A-C-a-A-c-C-T-a-c-T-a-
#3226 C-c-T-C
SEQ ID 0"0“·3" A-c-C-T-a-oT-a-
#3236 C-c-T-C
SEQ ID A-C-a-A-c-C-T-G-C“T"ä-
#3237 C-c-T-C
SEQ ID A-C-a-A-a-C-T-a-c-T-a-
#3238 C-c-T-C
SEQ ID C-T-A-C-
#3239 C-T-C
SEQ ID C-T-A-A-
#3240 C-T-C
SEQ ID A-C-T-A-C-
#3227 C-T-C
SEQ ID T-A-C-
#3232 C-T-C
SEQ ID T- Ni -C-T- A-C-
#3234 C-T-C
SEQ ID T-NrC-T-A-C-
#3235 C-T-C

Length Complementary
(nt) target(s)

15 let-7a/b/c

15 let-7d

15 let-7e

15 let-7g/i

7 all members

7 none

8 all except let-7e

6 all members

9 all members1*

9 all members”

aCapital and lower case letters denote LNA and DNA, respectively.
"Both 9-mers theoretically target all members since they contain 2 different universally 
hybridizing chemistries at their 2nd position.

Figure 27
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Figure 28
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B

$EQID#3226 SEQ ID #3227

OnM 0.25 nM 0.5nM 1 nM 5nM iOnM OnM 0,25 nM 0.5 nM 1 nM 5nM IOnM

SEQID&3226 SEQID #3227

SEQ ID #3226 SEQID#å227

OnM 0.25 nM 0,5 nM 1 nM 5nM 10 nM OnM 0.25nM 0.6nM i nM 5nM IOnM

D SEQ ID #3226 SEQ ID #3227

Figure 29



DK/EP 2623599 T3

ouel XU
M

røiiiiM
i pM

tm
uw

H

Concentration LNA-anttfrtR (SEQID« 3227)

Figure 30

seed
1 2345 6 76 9 10 11 12 13 14 15 16 17 18 19 20 21 22

HI H I I HHI I I H-l I I I I H
SPC4131 O-iXHMXXK)

SPC4534

Figure 31.



DK/EP 2623599 T3

nu
m

be
r o

f c
ol

on
ie

s 
nu

m
be

r o
f c

ol
on

ie
s 

(n
or

m
 af

la
tn

st
 0 

nM
)

1,6 -

1,4

1,2

control #3205 #3219

Figure 32.

Figure 33.



DK/EP 2623599 T3

(A)

Figure 34 A and B
(B)



DK/EP 2623599 T3

seed
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 

m-M IIHIIII III I I I I II I I
(HXXX) ■ '·■

Figure 35.



DK/EP 2623599 T3

A)

B)

Unbound 
pg/mt

Oligo cone. In plasma pg/mL

Figure 36.



DK/EP 2623599 T3

A
A

r* 
Ö

Saline anti-let-7

Lung Kidney Lung Kidney

Tubulin

35 “ ■

A B

Saline AntimiR-21

Pdcd4

Gapdh

Figure 38.



DK/EP 2623599 T3

A

Saline anti-let-7

Lung Kidney Lung Kidney 
I 'jMNHHh;.

tSs5^S8SHHB8 Ras

Tubulin

33 :

lung Kidney

A

7.0cSaline AntimiR-21

Gapdh

Saline AntimiR-21

Figure 37.


