What-is-elaimed-s:

1. A pharmaceutical composition for use in treating malignant glioma, comprising

oligonucleotide targeting miR-138.

2, The pharmaceutical composition of claim 1, wherein the amount of the /

oligonucleotide is effective in suppressing glioma stem cell proliferation or induCing
y
apoptosis in glioma stem cells.

3. The pharmaceutical composition of claim 1 or claim 2, wherein the oligonucleotide is
/

a hairpin oligonucleotide. ya

f’f
4. The pharmaceutical composition of any of claims 1-3, vyférein one or more of the
nucleotides in the oligonucleotide are modified by a 2'-O-methoxy group, a 2'-O-

methoxyethyl group, or a phosphorothioate group.
/
5. The pharmaceutical composition of any of cizijrins 1-4, wherein the oligonucleotide
/
comprises the nucleotide sequence of 5' CGGCC'I;GATTCACAACACC AGCT-3"(SEQ ID

NO: D). /

),
6. The pharmaceutical composition o?félaim 5, wherein the oligonucleotide comprises

the nucleotide sequence of S-GAGCTGGTATTGTGAATCAAGCAGCTT
CCTGTCAGCGGCCTGATTCACAA{CACCAGCTTTTTT3' (SEQ 1D NO:2).

ff

/

7. Use of an oligonucleotidg/“[argeting miR-138 in the manufacture of a medicament for
4

treating malignant glioma in ﬂaf*’éubject in need thereof.

/
8. The use of claimfﬁi wherein the amount of the oligonucleotide is effective in
suppressing glioma stenta cell proliferation.
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9 The.use-of claim.7, wherein the amount of the oligonucleotide is-effective in inducing_.

apoptosis in glioma stem cells.

10. The use of any of claims 7-9, wherein the subject is a human subject suffering i:rém,
suspected of having, or at risk for malignant glioma. // '
Ii. The use of any of claims 7-10, wherein the oligonucleotide is a hairpin /
/
oligonucleotide. /
/

12. The use of any of claims 7-11, wherein one or more of the nuiife/otides in the
oligonucleotide are modified by a 2'-O-methoxy group, a 2'-Ommeﬁ16xyethyl group, or a

phosphorothioate group. Ve

I
&

/

13.  The use of any of claims 7-12, wherein the oligonu/qi’éotide comprises the nucleotide
sequence of 5 '—CGGCCTGAT”TCACAACACCAGCT}?;K (SEQ ID NO: 1).

-
#

14.  The use of claim 13, wherein the oiigonucl§6%ide comprises the nucleotide sequence
of 5 ‘GAGCTGGTATTGTGAATCAAGCAG-Cfﬁ"CCTGTCAGCGGCCTGATTC

s
ACAACACCAGCTTTTTT3' (SEQ ID NO:2).

r
i
£

15, Use of an oligonucleotide targetﬁg miR-138 in the manufacture of a medicament for
inhibiting glioma stem cell growth, \;,vﬂere in the medicament is to be contacted with the

glioma stem cells.

16.  Theuse of claim 15,3},\:&}‘&’5‘hemin the contacting step is to be performed by administering

the oligonucleotide to a sl},iﬁject in need thereof,

17. The use of cila‘fm 16, wherein the subject is a human subject suffering from, suspected

of having, or at nsk for malignant glioma.
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18s-The-use-of-any-of elaims-15-17,-wherein-the-ameunt-of-the-oligonueleotide-is-effective—

in suppressing proliferation of the ghoma stem cells.

19.  The use of any of claims 15-18, wherein the amount of the oligonucleotide is gi?fective
s

in inducing apoptosis in the glioma stem cells. /

20.  The use of any of claims 15-19, wherein the oligonucleotide is a hairpiﬁ/

oligonucleotide.

<'/‘
/

)'/!
21. The use of any of claims 15-20, wherein one or more of the m}ﬁﬁleotides in the

oligonucleotide are modified by a 2-O-methoxy group, a 2’-O—me§h6xyethyi group, Or a
phosphorothioate group. » ,,f"fx
///

y
22, The use of any of claims 15-21, wherein the oligogﬁcleotide comprises the nucleotide

sequence of 5'~CGGCCTGATTCACAACACCAGCT;B’{V(SEQ ID NO:D).

23.  The use of claim 22, wherein the oligonugié;)tide comprises the nucleotide sequence
of 5'GAGCTGGTATTGTGAATCAAGCAG(}fTCCTGTCAGCGGCCTGATTCA
CAACACCAGCTTTTTT3' (SEQ ID NO:%){:

24, Use of an oligonucleotide targﬁihg miR-138 in the manufacture of a medicament for
prolonging survival of a subject sujfféring from malignant glioma.

le/
25.  The use of claim 24, \{g&k’ierein the amount of the oligonucleotide is effective in

suppressing glioma stem ggﬂ proliferation.

26.  Theuse of cia}iﬁ; 24 or 25, wherein the amount of the oligonucleotide is effective in

inducing apoptosis-in glioma stein cells.

.
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2o Fhe use-of any-of-claims-24-26, wherein the-subject-is-a-human-malignant-glioma-——
atient. s

p Y,

/

28.  The use of claim 27, wherein the human patient has undergone or s in the Sourse of

one or more additional malignant glioma treatments.

/
29.  Theuse of claim 28, wherein the one or more additional maligr?élioma treatments

/

30. The use of any of claims 24-29, wherein the oligonucleotide is a hairpin

are surgery, radiotherapy, and/or chemotherapy.

oligonucleotide. /

31.  The use of any of claims 24-30, wheremn one or n}eé)f the nucleotides in the

£
oligonucleotide are modified by a 2'-O-methoxy groups’a 2'-O-methoxyethyl group, or a
phosphorothioate group. /

/
s
32.  The use of any of claims 24-31, Whergirf the oligonucleotide comprises the nucleotide
sequence of S‘~CGGCCTGATTCACAACJ}(ECAGC?3' (SEQ ID NO: 1).

,#/

33.  The use of claim 32, wherein thé oligonucleotide comprises the nucleotide sequence
of 5-GAGCTGGTATTGTGAATCAAGCAGCTTCCTGTCAGCGGCCTGATIC
ACAACACCAGCTTTTTT-3 }B“EQ D NO:2).

/
34, A method for mon%}éring tumor progress in a malignant glioma patient, comprising:

quantifying ley‘éls of miR-138 in samples containing glioma stem cells that have been

obtained from the péiient at multiple time points, and

&
&
N

7

v . . . ; 5 . .
assessifig whether malignant glioma progresses in the subject, wherein an increase in

miR-138 Ig:{;eis over time indicates progress of malignant ghoma.
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=3 sremen Lo method-of-claim-34,wherein the-malignant glioma-patient.is-a-human_patient .

36.  The method of claim 34, wherein the malignant glioma patient is a laboratory animal,

37.  The method of any of claims 34-36, wherein the quantifying step is perfo

quantitative real-time PCR or in situ hybridization.

38. A method for assessing efficacy of a malignant glioma treatment ina malignant

glioma patient, the method comprising:

quantifying levels of miR-138 in samples containing tumor’cells that have been

obtained from the patient before, during, and/or after the treatl/lgént, and
assessing efficacy of the treatment based on the Ie‘«é of miR-138,

wherein no change or a decrease m the levels of miI}f 138 after the treatment or along the

course of the treatment indicates that the treatment/i/s effective.

39, The method of claim 38, wherein thﬁ/gamples are obtained before and after the

treatment and no change or a decrease il}ﬂie level of miR-138 after the treatment indicates

that the treatment is effective. /”

40.  The method of claim 38, w{herein the samples are obtained at multiple intervals during

o a decrease in the levels of miR-138 along the course of the

/

treatment indicates that th@»’ffreatment 1s effective.

/
i

41.  The method of’any of claims 38-40, wherein the malignant glioma patient is a human

the treatment and no change

7

patient. /

.



A2 e Phe.method of any.of claims 38-40, wherein the malignant glioma-patient-is-a—

&

laboratory animal. /

Ed

I

43, The method of any of claims 40-42, wherein the quantifying step is perfg,f;ned by

quantitative real-time PCR or in situ hybridization. /

44. A method for identifying glioma stem cells, comprising: f/ﬁ:

quantifying the Ievel of miR-138 in a sample suspected of cgﬁtaining glioma stem
/

&

/‘

cells, and

determining whether the sample contains glioma stepff:ceﬂs based on the level of miR-

138,

«'/;
;

wherein an elevated miR-138 level and/or a d.ecreasg}(f level in the sample as compared to a2
predetermined standard indicates presence of ghgn’la stem cells in the sample.
/S

45.  The method of claim 44, wherein the .fi/redeter}:nincd standard is the [evel of miR-138

in non-tumor cells. y
e

7
46.  The method of claim 45, whq;:é/in the non-tumor cells are neural stem cells.
/
47.  The method of claim 44,/}5§;herein the sample is one that has been obtained from a
human subject. ﬁ//"f
/’/I
48.  The method of claim 47, further comprising assessing whether the human subject is

suspected of having oy/ﬁt risk for malignant glioma, wherein presence of glioma stem cells in
the sample indicate/,s‘@hai the human subject is suspected of having or at risk for malignant

glioma.
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49, The method of claim 47, wherein the human subject is a malignant glioma
patient and the method further comprises assessing the risk of tumor progression-or tumor
: : : ' /
metastasis in the patient, presence of glioma stem cells in the sample being indicative of an

increased risk for malignant glioma progression or metastasis,

//
/ :
50,  The method of any of claims 44-49, wherein the quantifying step is performed -
- // .
by quantitative reai-time PCR or in situ hybridization. /./
/
/f
.-’j‘
//
/
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What is claimed is:

I. Use of an oligonucleotide targeting miR-138 in the manufacture of a medicament for

treating malignant glioma in a subject in need thereof.

2. The use of claim 1, wherein the amount of the oligonucleotide is effective in

suppressing glioma stem cell proliferation.

3. The use of claim 1, wherein the amount of the oligonucleotide is effective in inducing

apoptosis in glioma stem cells.

4. The use of any of claims 1-3, wherein the subject is a human subject suffering from,

suspected of having, or at risk for malignant glioma.
5. The use of any of claims 1-4, wherein the oligonucleotide is a hairpin oligonucleotide.

0. The use of any of claims 1-5, wherein one or more of the nucleotides in the
oligonucleotide are modified by a 2'-O-methoxy group, a 2'-O-methoxyethyl group, or a

phosphorothiocate group.

7. The use of any of claims 1-6, wherein the oligonucleotide comprises the nucleotide
sequence of 5 -CGGCCTGATTCACAACACCAGCT-3 " (SEQ ID NO: 1).

8. The use of claim 7, wherein the oligonucleotide comprises the nucleotide sequence of
5'GAGCTGGTATTGTGAATCAAGCAGCTTCCTGTCAGCGGCCTGATTC
ACAACACCAGCTTTTTT3' (SEQ ID NO:2).

9. Use of an oligonucleotide targeting miR-138 in the manufacture of a medicament for
inhibiting glioma stem cell growth, wherein the medicament is to be contacted with the

glioma stem cells.

10.  The use of claim 9, wherein the contacting step is to be performed by administering

the oligonucleotide to a subject in need thereof.
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11.  The use of claim 10, wherein the subject is a human subject suffering from, suspected

of having, or at risk for malignant glioma.

12. The use of any of claims 9-11, wherein the amount of the oligonucleotide is effective

in suppressing proliferation of the glioma stem cells.

13, The use of any of claims 9-12, wherein the amount of the oligonucleotide is effective

in inducing apoptosis in the glioma stem cells.

14.  The use of any of claims 9-13, wherein the oligonucleotide is a hairpin

oligomucleotide.

15.  The use of any of claims 9-14, wherein one or more of the nucleotides in the
oligonucleotide are modified by a 2'-O-methoxy group, a 2'-O-methoxyethyl group, or a
phosphorothioate group.

16.  The use of any of claims 9-15, wherein the oligonucleotide comprises the nucleotide
sequence of 5-CGGCCTGATTCACAACACCAGCT-3' (SEQ ID NO:1).

17.  The use of claim 16, wherein the oligonucleotide comprises the nucleotide sequence
of SSGAGCTGGTATTGTGAATCAAGCAGCTTCCTGTCAGCGGCCTGATTCA
CAACACCAGCTTTTTT3 (SEQ ID NO:2).

18.  Use of an oligonucleotide targeting miR-138 in the manufacture of a medicament for

prolonging survival of a subject suffering from malignant glioma.

19.  The use of claim 18, wherein the amount of the oligonucleotide is effective in

suppressing glioma stem cell proliferation.

20.  The use of claim 18 or 19, wherein the amount of the oligonucleotide is effective in

inducing apoptosis in glioma stem cells,
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21.  The use of any of claims 18-20, wherein the subject is a human malignant glioma

patient.

22. The use of claim 21, wherein the human patient has undergone or is in the course of

one or more additional malignant glioma treatments,

23.  The use of claim 22, wherein the one or more additional malignant glioma treatments

are surgery, radiotherapy, and/or chemotherapy.

24.  The use of any of claims 18-23, wherein the oligonucleotide is a hairpin

oligonucleotide.

25.  The use of any of claims 18-24, wherein one or more of the nucleotides in the
oligonucleotide are modified by a 2'-O-methoxy group, a 2'-O-methoxyethyl group, or a

phosphorothioate group.

26. The use of any of claims 18-25, wherein the oligonucleotide comprises the nucleotide

sequence of 5~-CGGCCTGATTCACAACACCAGCT-3' (SEQ ID NO: 1).

27. The use of claim 26, wherein the oligonucleotide comprises the nucleotide sequence
of 5-GAGCTGGTATTGTGAATCAAGCAGCTTCCTGTCAGCGGCCTGATTC
ACAACACCAGCTTTTTT-3' (SEQ ID NO:2).

28. A method for monitoring tumor progress in a malignant glioma patient, comprising:

quantifying levels of miR-138 in samples containing glioma stem cells that have been

obtained from the patient at multiple time points, and

assessing whether malignant glioma progresses in the subject, wherein an increase in

miR-138 levels over time indicates progress of malignant glioma.
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29.  The method of claim 28, wherein the malignant glioma patient is a human patient.

30.  The method of claim 28, wherein the malignant glioma patient is a laboratory animal.

31.  The method of any of claims 28-30, wherein the quantifying step is performed by

quantitative real-time PCR or in situ hybridization.

32, A method for assessing efficacy of a malignant glioma treatment in a malignant

glioma patient, the method comprising:

quantifying levels of miR-138 in samples containing tumor cells that have been

obtained from the patient before, during, and/or after the treatment, and
assessing efficacy of the treatment based on the levels of miR-138,

wherein no change or a decrease in the levels of miR-138 after the treatment or along the

course of the treatment indicates that the treatment is effective.

33.  The method of claim 32, wherein the samples are obtained before and after the
treatment and no change or a decrease in the level of miR-138 after the treatment indicates

that the treatment is effective.

34.  The method of claim 32, wherein the samples are obtained at multiple intervals during
the treatment and no change or a decrease in the levels of miR-138 along the course of the

treatment indicates that the treatment is effective.

35.  The method of any of claims 32-34, wherein the malignant glioma patient is a human

patient.
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36.  The method of any of claims 32-34, wherein the malignant glioma patient is a

laboratory animal.

37.  The method of any of claims 34-36, wherein the quantifying step is performed by

quantitative real-time PCR or in situ hybridization.

38. A method for identifying glioma stem cells, comprising:

quantifying the level of miR-138 in a sample suspected of containing glioma stem

cells, and

determining whether the sample contains glioma stem cells based on the level of miR-

138,

wherein an elevated miR-138 level and/or a decreased level in the sample as compared to a

predetermined standard indicates presence of glioma stem cells in the sample.

39.  The method of claim 38, wherein the predetermined standard is the level of miR-138

in non-tumor cells.

40, The method of claim 39, wherein the non-tumor cells are neural stem cells.

41. The method of claim 38, wherein the sample is one that has been obtained from a

human subject.

42, The method of claim 41, further comprising assessing whether the human subject is
suspected of having or at risk for malignant glioma, wherein presence of glioma stem cells in
the sample indicates that the human subject is suspected of having or at risk for malignant

glioma.
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43.  The method of claim 41, wherein the human subject is a malignant glioma patient and
the method further comprises assessing the risk of tumor progression or tumor metastasis in
the patient, presence of glioma stem cells in the sample being indicative of an increased risk

for malignant glioma progression or metastasis.

44.  The method of any of claims 38-43, wherein the quantifying step is performed by
quantitative real-time PCR or in situ hybridization.

45. Use of an oligonucleotide targeting miR-138 in the manufacture of a medicament for

treating cancer in a subject in need thereof.
46. The use of any one of claims 1-5, 9-14 or 18-24, wherein one or more of the nucleotides

in the oligonucleotide are modified by Locked nucleic acids (LNA).
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