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What is claimed is:

1. An isolated nucleic acid molecule comprising a nucleic acid sceéence
encoding an amino acid sequence comprising at least 5 contiguous amino acids of’a mutant
Ras protein, wherein the amino acid sequence contains the amino acid posjtion 76 with
respect to a wild-type K-ras, N-ras or H-ras protein, and wherein the aming/acid at position
76 is mutated as compared to the wild-type protein.

2. The isolated nucleic acid molecule of Claim 1, whepéin the amino acid at
position 76 is mutated from a glutamate to a non-glutamate amifo acid residue selected
from the group consisting of: glycine, lysine, and glutamine.

3. The isolated nucleic acid molecule of Clainy2, wherein the non-glutamate

amino acid residue is glycine.

4, The isolated nucleic acid molecule Claim 1, wherein the amino acid
sequence differs from any one of SEQ ID NO:3, SEQ 1D NO:5, SEQ 1D NO:7, SEQ ID
NO:9, SEQ ID NO:11, or SEQ ID NO:13 by a gubstitution of a non-glutamate amino acid
for the glutamate at position 76 of said SEQ YD NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ
ID NO:9, SEQ ID NO:11, or SEQ ID NO;A3.

5. The isolated nucleic agid molecule of Claim 1, wherein the amino acid

sequence further comprises at least 5 contiguous amino acid residues of a mutant Ras
protein, wherein the amino acid/Sequence contains the amino acid position selected from
the group consisting of 12, 13/ 59 and 61 with respect to a wild-type K-ras, N-ras or H-ras
protein, and wherein the apiino acid at the position is mutated as compared to the wild-type
protein.

6. The igolated nucleic acid molecule of Claim 1, wherein the amino acid

sequence further Comprises at least 5 contiguous amino acids of a mutant Ras protein,

mutated 4s compared to the wild-type protein.
7. The isolated nucleic acid molecule of Claim 6, wherein the amino acid at
pogitions 12 or 13 are mutated from a glycine to a non-glycine amino acid residue.

8. The isolated nucleic acid molecule of Claim 6, wherein the amino acid at

position 12 is mutated from a glycine to a non-glycine amino acid residue.
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9. The isolated nucleic acid molecule of Claim 7 or Claim 8, wherein the non-
glycine amino acid residue is selected from the group consisting of valine, cygteine,
aspartate, arginine, serine, and alanine.

10.  The isolated nucleic acid molecule of Claim 1, wherein the pucleic acid
sequence encodes a fusion protein comprising two or more domains, whepéin one of the

domains comprises the at least 5 amino acids of the mutant Ras protejt comprising the

mutation at position 76, and wherein each additional domain consists 0f'an immunogen.

11.  The isolated nucleic acid molecule of Claim 10, whefein the immunogen is
a tumor antigen.

12.  The isolated nucleic acid molecule of Claim 1}/ wherein the tumor antigen
is a Ras protein or immunogenic fragment thereof comprisipg at least one mutation relative
to a wild-type Ras amino acid sequence. /

13.  The isolated nucleic acid molecule of ¢laim 12, wherein the tumor antigen
is a Ras protein or immunogenic fragment there}af comprising positions 12 or 13 with
respect to the wild-type Ras amino acid sequenoé, wherein the amino acid at positions 12
or 13 is mutated from a glycine residue to a Iyﬁ-glycine residue.

14.  The isolated nucleic acid ?o"Iecule of Claim 10, wherein the tumor antigen
is selected from the group consisting of;/a) a peptide comprising at least from positions 8-

16 of a Ras protein, wherein the amin acid residue at position 12 with respect to the wild-

type Ras protein is mutated; (b) a peptide comprising at least from positions 9-17 of a Ras
protein, wherein the amino a?/ residue at position 13 with respect to the wild-type Ras
protein is mutated; (c) a pep}i e comprising at least from positions 55-63 of a Ras protein,
wherein the amino acid regidue at position 59 with respect to the wild-type Ras protein is
mutated; (d) a peptide 5/mprising at least from positions 57-65 of a Ras protein, wherein
the amino acid residye at position 61 with respect to the wild-type Ras protein is mutated;
(e) a peptide compfising at least from positions 69-77 of a Ras protein, wherein the amino
acid residue a/l/posizion 73 with respect to the wild-type Ras protein is mutated; (f) a
peptide comprising at least from positions 70-78 of a Ras protein, wherein the amino acid
residue a)/iiosition 74 with respect to the wild-type Ras protein is mutated; (g) a peptide
comprjéing at least from positions 71-79 of a Ras protein, wherein the amino acid residue
at ep’gition 75 with respect to the wild-type Ras protein is mutated; (h) a peptide comprising
e},l/ least from positions 73-81 of a Ras protein, wherein the amino acid residue at position

/
77 with respect to the wild-type Ras protein is mutated; and (i) a peptide comprising at
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least from positions 74-82 of a Ras protein, wherein the amino acid residue at positiory‘zﬁ
with respect to the wild-type Ras protein is mutated. ,
15.  The isolated nucleic acid molecule of Claim 1, wherein the nuci;,i'c acid
sequence encodes a fusion protein comprising the amino acid sequence of SEQ ID’NO:14.
16.  The isolated nucleic acid molecule of Claim 1, wherein the ducleic acid
sequence encodes a fusion protein comprising the amino acid sequence of SEQ ID NO:15.
17.  Anisolated nucleic acid molecule that is fully complementary to the nucleic

acid sequence of any one of Claims 1 to 16.

18.  The isolated nucleic acid molecule of any one of Claims 1 to 17, wherein
the nucleic acid molecule is an oligonucleotide probe or a primer,

19. A recombinant nucleic acid molecule comprisjfig the isolated nucleic acid
molecule of any one of Claims 1 to 16, operatively linked t¢/at least one expression control
sequence.

20. A recombinant cell that has been transfected with the recombinant nucleic
acid molecule of Claim 19.

21.  The recombinant cell of Claim 20, Awherein the cell is a yeast.

22.  Anisolated protein or peptide efcoded by the isolated nucleic acid molecule
of any one of Claims 1 to 16.

23.  The isolated protein or pe éde of Claim 22, wherein said isolated protein or

peptide is part of a fusion protein.

24. A vaccine comprising the nucleic acid molecule of any one of Claims 1 to
16.

25. A vaccine comyprising the protein or peptide of Claim 22.

26.  The vaccing/of Claim 25, wherein the vaccine further comprises a yeast
vehicle.

27.  The vadcine of Claim 26, wherein the yeast vehicle recombinantly expresses
the protein or peptide.

28. e vaccine of Claim 26, wherein the vaccine further comprises a dendritic
cell, wherein/he dendritic cell has been loaded intracellularly with the yeast vehicle and
the protein/or peptide.

A vaccine comprising:

a) a yeast vehicle; and
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b) a fusion protein comprising a mutant Ras protein or fragment

thereof, wherein the protein or fragment thereof contains the amino acid positi

with respect to a wild-type K-ras, N-ras or H-ras protein, and wherein the/amino

acid at position 76 is mutated as compared to the wild-type protein/ wherein

expression of the fusion protein is under the control of the Cupl promotér;

wherein the fusion protein is expressed by the yeast vehicle.

30.  The vaccine of Claim 29, wherein the fusion protein fupther comprises a
second mutant Ras protein or fragment thereof, wherein the second /ﬁrotcin or fragment
thereof contains the amino acid position 12 with respect to a wild- {ae K-ras, N-ras or H-
ras protein, and wherein the amino acid at position 12 is mutated/as compared to the wild-
type protein.

31.  The vaccine of Claim 29, wherein the xﬂéon protein comprises the
following proteins or fragments, fused in frame:

i) a mutant Ras protein or fydgment thereof, wherein the protein

or fragment contains the amino acid position 12 with respect to a wild-type
K-ras, N-ras or H-ras protein, and wherein the glycine at position 12 is
substituted with a cysteine;

ii) a mutant Ras pyotein or fragment thereof, wherein the protein
or fragment contains the apfino acid position 61 with respect to a wild-type
K-ras, N-ras or H-ras pyotein, and wherein the glutamine at position 61 is
substituted with an arginine;

iit) a myfant Ras protein or fragment thereof, wherein the protein
or fragment contdins the amino acid position 12 with respect to a wild-type
K-ras, N-ras PZA H-ras protein, and wherein the glycine at position 12 is
substituted /Jilh an aspartate;

i 9/ a mutant Ras protein or fragment thereof, wherein the protein
or fragient contains the amino acid position 12 with respect to a wild-type

, N-ras or H-ras protein, and wherein the glycine at position 12 is

spbstituted with a valine;
/ V) a mutant Ras protein or fragment thereof, wherein the protein
/ or fragment contains the amino acid position 12 with respect to a wild-type
/ K-ras, N-ras or H-ras protein, and wherein the glycine at position 12 is

/

/ substituted with an arginine; and
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vi) a mutant Ras protein or fragment thereof, wherein the protin

substituted with a glycine.

32.  The vaccine of Claim 29, wherein the fusion protein cémprises the
following proteins or fragments, fused in frame:
i) a mutant Ras protein or fragment thereof, svherein the protein
or fragment contains the amino acid position 12 with fespect to a wild-type
K-ras, N-ras or H-ras protein, and wherein the glycine at position 12 is
substituted with an arginine;
1) a mutant Ras protein or fragmghnt thereof, wherein the protein
or fragment contains the amino acid positjon 76 with respect to a wild-type
K-ras, N-ras or H-ras protein, and whefein the glutamate at position 76 is
substituted with a glycine.
33.  The vaccine of Claim 29, whereir the fusion protein comprises the amino
acid sequence of SEQ ID NO:14.
34.  The vaccine of Claim 29, wherein the fusion protein comprises the amino
acid sequence of SEQ ID NO:15.
35.  An antibody or antigep’binding fragment thereof that selectively binds to the
isolated protein or peptide of Claind 22.
36. An aptamer that electively binds to the isolated protein or peptide of Claim
2. F 4
37. An siRI\:‘-\/rnolecule catalyzes the selective cleavage of RNA transcribed by

the nucleic acid molecyle of any one of Claims 1-16, or of RNA transcribed by a ras gene

encoding a mutant Ras protein, wherein the mutant Ras protein comprises an amino acid

sequence that cl/l ers from a wild-type K-ras, N-ras or H-ras amino acid sequence by at
least a mutatiof at position 76 with respect to the wild-type amino acid sequence.
38./ A ribozyme that selectively catalyzes the inactivation of the nucleic acid

molecule’ of any one of Claims 1-16 or of a ras gene encoding a mutant Ras protein,

typé K-ras, N-ras or H-ras amino acid sequence by at least a mutation at position 76 with

respect to the wild-type amino acid sequence.
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39.  An antisense nucleic acid molecule that hybridizes under very higl{
stringency conditions to and inhibits the expression of the nucleic acid molecule of any,one
of Claims 1-16 or of a ras gene encoding a mutant Ras protein, wherein the mut;lﬁfl Ras
protein comprises an amino acid sequence that differs from a wild-type K-ras, l\}~ras or H-
ras amino acid sequence by at least a mutation at position 76 with respect to/(h/e wild-type
amino acid sequence.

40.  Use of the nucleic acid molecule of any one of Claims l-fl,é or the protein or

peptide of Claim 22 or 23, in the preparation of a composition fér the prevention or

treatment of cancer.

41.  Use of the vaccine of any one of Claims 24-34 in the preparation of a
medicament for the prevention or treatment of cancer.

42.  Use of the aptamer of Claim 36, the siRI:I{ of Claim 27, the ribozyme' of
Claim 38, or the antisense nucleic acid molecule of Claim 39 in the preparation of a
medicament for the prevention or treatment of cancey/

43. A method to prevent or treat a gancer, comprising administering to an
animal that has or is at risk of developing a £ancer, a vaccine according to any one of
Claims 24 to 34.

44. A method to prevent or Areat a cancer, comprising administering to an
animal that has or is at risk of dcvclogiﬁ’g a cancer, the aptamer of Claim 36, the siRNA of
Claim 27, the ribozyme of Claim 33;’2)r the antisense nucleic acid molecule of Claim 39.

45. A method to prf;ﬂ'éut or treat a cancer, comprising administering to an
animal that has or is at risk ot/‘,d;:veluping a cancer, a compound that inhibits the expression
of a mutant Ras protein, w{!;rtr:"rcin the mutant Ras protein comprises an amino acid sequence
that differs from a 'wi!;I{type K-ras, N-ras or H-ras amino acid sequence by at least a
mutation at position }dwith respect to the wild-type amino acid sequence.

46. A }:r‘i;:thod to prevent or treat a cancer, comprising administering to an
animal that has/’f;r is at risk of developing a cancer, a compound that initiates or triggers
GTP hydrol)zéis of a mutant Ras protein, wherein the mutant Ras protein comprises an

sequence that differs from a wild-type K-ras, N-ras or H-ras amino acid

sequenge by at least a mutation at position 76 with respect to the wild-type amino acid
sequénce.
47. A method for the diagnosis of a tumor comprising detecting expression or

activity of a mutant Ras protein or nucleic acid sequence encoding said Ras protein a in a
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test sample from a patient to be diagnosed, wherein the Ras protein comprises a mutation
position 76 with respect to the wild-type Ras amino acid sequence;

wherein detection of the mutant Ras protein or nucleic acid sequence encoding said
Ras protein in the test sample indicates the presence of tumor cells or potential thaézforc in
the test sample.

48.  The method of Claim 47, wherein the Ras protein compriseg’a substitution

of a glycine for the glutamate at position 76 in wild-type protein.

49.  The method of Claim 47, wherein the method further/omprises detecting
whether the Ras protein also comprises a mutation at position 12 with respect to the wild-
type Ras amino acid sequence, wherein detection of a mutation gt position 76 and position
12 indicates the presence of tumor cells or potential therefore il the test sample, and further
indicates a more-aggressive tumor in the patient as compared to tumor cells harboring a
Ras protein with only one mutation or no mutation at thege positions.

50.  The method of Claim 47, wherein the/s’tep of detecting comprises detecting
a nucleic acid sequence encoding the Ras mutation in the test sample

51.  The method of Claim 50, wheréin the step of detecting comprises PCR
amplification of a genomic DNA templatt encoding the mutation or in situ PCR
amplification of DNA sequences encoding/Ahe mutation.

52.  The method of Claim 50 wherein the step of detecting is by a method
selected from the group consistjri:g of polymerase chain reaction (PCR), reverse
transcriptase-PCR (RT-PCR), in /,sfr/u hybridization, Northern blot, sequence analysis, gene
microarray analysis, and detec;if;n of a reporter gene.

53. The metl1oq_/’t;f Claim 47, wherein the level of nucleic acid sequence
encoding the mutant Ra.;-"grotein is determined by contacting nucleic acids isolated from
the test sample with q,-'j;rimcr or probe that selectively binds to the nucleic acid sequence
encoding the mutar}t"f{as protein, and detecting whether the nucleic acid sequence encoding
the mutated Ras/p’i:otein is bound by the primer or probe.

54, /./"'['hc method of Claim 47, wherein the level of mutant Ras protein is

y contacting the test sample with an antibody or a fragment thereof or an
at selectively binds specifically to the mutant Ras protein, and detecting whether
the aptibody or fragment thereof or aptamer has bound to the mutant Ras protein.

55.  The method of Claim 47, wherein the test sample is from a patient being

/L‘liagnosed for cancer and wherein the test sample is compared to a negative control sample.
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56.  The method of Claim 47, wherein the test sample is immobilized on a
substrate. _ /

57.  The method of Claim 47, wherein the method is used to diagnose capé.er in
the patient. /’/

58.  The method of Claim 47, wherein the method is used to ddérmine the
prognosis for cancer in the patient. 7 f

59. The method of Claim 47, wherein the method is used xé determine the
susceptibility of the patient to a therapeutic treatment.

60. A method for identifying a compound for preventidg or treating cancer,
comprising identifying an inhibitor of a target Ras protein or 4 nucleic acid molecule
encoding the target Ras protein, wherein the target Ras proteln/ comprises a mutation at
position 76 relative to a wild-type Ras protein

61. The method of Claim 60, wherein the m ‘gtion 1S a substitution of a non-
glutamate amino acid selected from the group cons%:g of a glycine, a lysine and a
glutamine for the glutamate at position 76 in the wil;l/type protein.

62.  The method of Claim 60, whepin the step of identifying comprises
identifying an inhibitor of expression or activity of the target Ras protein.

63. The method of Claim 62, wherein the step of detecting is selected from the
group consisting of: detecting translatién or activity of the target Ras protein in the
presence  of the putative rcgulato?/compound; and detecting expression of a gene
encoding the target Ras protein in th /e’ presence of the putative regulatory compound.

64.  The method of Clajfn 62, comprising the steps of:

a) contacting a host cell with a putative regulatory compound, wherein
the host cell expresges the target Ras protein or a biologically active fragment
thereof; and

b) detecting whether the putative regulatory compound triggers GTP
hydrolysis of/the target Ras protein or biologically active fragment thereof, wherein
a putative/regulatory compound that triggers GTP hydrolysis of the target Ras

protein /as compared to in the absence of the compound is indicated to be a

candjate compound for the prevention or treatment of cancer.

65/
/

’ 4 . o 5 9
66. A method for identifying a compound for preventing or treating cancer,

The method of Claim 64, wherein the host cell is a tumor cell line.

con}g{rising identifying compound that triggers GTP hydrolysis in a cell expressing a target
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mutated Ras protein, but not in a cell expressing a wild-type Ras protein, wherein the target
mutated Ras protein comprises a mutation at position 76 relative to a wild-type Ras pro‘(ein.

67.  The method of any one of Claims 60 to 66, wherein the putative regulatory
compound is selected from the group consisting of: an aptamer, an siRNA mglecule, an
antisense nucleic acid molecule, a ribozyme, an antibody or antigen bindifig fragment

thereof, a conformational antagonist, and a small molecule inhibitor.




15

20

25

30

What is claimed is:

1. An isolated nucleic acid molecule comprising a nucleic acid sequence

encoding a Ras amino acid sequence comprising at least 5 contiguous amino acids of a

mutant Ras protein, wherein the amino acid sequence contains the amino acid position 76

with respect to a wild-tvpe K-ras. N-ras or H-ras protein, and wherein the amino acid at

position 76 is mutated as compared to the wild-type protein.

2. The isolated nucleic acid molecule of Claim 1. wherein the amino acid at

position 76 is mutated from a glutamate to a non-glutamate amino acid residue selected

from the group consisting of: glycine, lysine, and glutamine.

3. The isolated nucleic acid molecule of Claim 1. wherein the amino acid

sequence further comprises at least 5 contiguous amino acid residues of a mutant Ras

protein, wherein the amino acid sequence contains the amino acid position selected from

the group consisting of 12, 13, 59 and 61 with respect to a wild-type K-ras, N-ras or H-ras

protein, and wherein the amino acid at the position is mutated as compared to the wild-type

protein.

4. The isolated nucleic acid molecule of Claim 1. wherein the nucleic acid

sequence encodes a fusion protein comprising two or more domains., wherein one of the

domains comprises the at least 5 amino acids of the mutant Ras protein comprising the

mutation at position 76, and wherein each additional domain consists of an immunogen

which is a Ras protein or immunogenic fragment thereof comprising at least one mutation

relative to a wild-type Ras amino acid sequence.

5. The isolated nucleic acid molecule of Claim 4. wherein the immunogen is

selected from the group consisting of:

(a) a peptide comprising at least from positions 8-16 of a Ras protein. wherein

the amino acid residue at position 12 with respect to the wild-type Ras protein is

R & et

mutated;

(b) a peptide comprising at least from positions 9-17 of a Ras protein. wherein

the amino acid residue at position 13 with respect to the wild-type Ras protein is

mutated;
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(c) a peptide comprising at least from positions 55-63 of a Ras protein, wherein

the amino acid residue at position 59 with respect to the wild-type Ras protein is

mutated;

(d) a peptide comprising at least from positions 57-65 of a Ras protein. wherein

the amino acid residue at position 61 with respect to the wild-type Ras protein is

mutated;

(e) a peptide comprising at least from positions 69-77 of a Ras protein. wherein

the amino acid residue at position 73 with respect to the wild-type Ras protein is

mutated:

(H a peptide comprising at least from positions 70-78 of a Ras protein. wherein

the amino acid residue at position 74 with respect to the wild-type Ras protein is

mutated;

(2) a peptide comprising at least from positions 71-79 of a Ras protein. wherein

the amino acid residue at position 75 with respect to the wild-type Ras protein is

mutated;

(h) a peptide comprising at least from positions 73-81 of a Ras protein. wherein

the amino acid residue at position 77 with respect to the wild-type Ras protein is

mutated; and

(1) a peptide comprising at least from positions 74-82 of a Ras protein. wherein

the amino acid residue at position 78 with respect to the wild-type Ras protein is

mutated.

6. The isolated nucleic acid molecule of Claim 1. wherein the nucleic acid

sequence encodes a fusion protein comprising the amino acid sequence of SEQ ID NO:14
or SEQ ID NO: 15 or an amino acid sequence that is at least 95% identical to SEQ ID NO:
14 or SEQ ID NO:15.

7. An isolated nucleic acid molecule having a nucleic acid sequence that is

fully complementary to the nucleic acid sequence of any one of Claims 1 to 6.

8. A recombinant nucleic acid molecule comprising the isolated nucleic acid

molecule of any one of Claims 1 to 6. operatively linked to at least one expression control

sequence.
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9.

A recombinant cell that has been transfected with the recombinant nucleic

acid molecule of Claim 8.

10.

The recombinant cell of Claim 9. wherein the cell is a veast.

11.

An isolated protein or peptide encoded by the isolated nucleic acid molecule

of any one of Claims 1 to 6.

12

s

A vaccine comprising the nucleic acid molecule of any one of Claims | to

6. or the protein or peptide of Claim 11.

13.

The vaccine of Claim 12. wherein the vaccine further comprises a yeast

vehicle.

14.

The vaccine of Claim 13. wherein the veast vehicle recombinantly expresses

the protein or peptide.

15.

A vaccine comprising:

(a) a yeast vehicle: and

(b) a fusion protein comprising a mutant Ras protein, wherein the

protein contains the amino acid position 76 with respect to a wild-type K-ras, N-ras

or H-ras protein. and wherein the amino acid at position 76 is mutated as compared

to the wild-type protein. wherein expression of the fusion protein is under the

control of the Cupl promoter, and wherein the fusion protein is expressed by the

yeast vehicle;

wherein the fusion protein comprises the following proteins fused in frame:

i) a mutant Ras protein, wherein the protein contains the amino acid

position 12 with respect to a wild-type K-ras, N-ras or H-ras protein, and

wherein the glycine at position 12 is substituted with a cysteine:

1) a mutant Ras protein, wherein the protein contains the amino acid

position 61 with respect to a wild-type K-ras. N-ras or H-ras protein, and

wherein the glutamine at position 61 is substituted with an arginine;

o
[




15

20

25

30

16.

93

1ii) a mutant Ras protein, wherein the protein contains the amino acid

position 12 with respect to a wild-type K-ras, N-ras or H-ras protein. and

wherein the glycine at position 12 is substituted with an aspartate:

v) a mutant Ras protein. wherein the protein contains the amino acid

position 12 with respect to a wild-type K-ras, N-ras or H-ras protein. and

wherein the glycine at position 12 is substituted with a valine:

V) a mutant Ras protein, wherein the protein contains the amino acid

position 12 with respect to a wild-type K-ras, N-ras or H-ras protein, and

wherein the glycine at position 12 is substituted with an arginine: and

vi) a mutant Ras protein. wherein the protein contains the amino acid

position 76 with respect to a wild-type K-ras, N-ras or H-ras protein, and

wherein the glutamate at position 76 is substituted with a glvcine.

A vaccine comprising:

(a) a yeast vehicle: and

(b) a fusion protein comprising a mutant Ras protein, wherein the

protein contains the amino acid position 76 with respect to a wild-type K-ras. N-ras

or H-ras protein, and wherein the amino acid at position 76 is mutated as compared

to the wild-type protein, wherein expression of the fusion protein is under the

control of the Cupl promoter, and wherein the fusion protein is expressed by the

yeast vehicle: wherein the fusion protein comprises the following proteins fused in

frame:

17.

1) a mutant Ras protein, wherein the protein contains the amino acid

position 12 with respect to a wild-type K-ras, N-ras or H-ras protein, and

wherein the glycine at position 12 is substituted with an arginine:

i) a mutant Ras protein, wherein the protein contains the amino acid

position 76 with respect to a wild-type K-ras, N-ras or H-ras protein. and

wherein the glutamate at position 76 is substituted with a glycine.

The vaccine of any one of Claims 13 to 16. wherein the yeast vehicle is a

whole yeast.

18.

The vaccine of Claim 17. wherein the whole veast is killed.
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19. The vaccine of any one of Claims 13 to 18. wherein the yeast vehicle is

from Saccharomyces.

20. The vaccine of any one of Claims 13 to 19. wherein the veast vehicle is

from Saccharomyces cerevisiae.

21. An antibody or antigen binding fragment thereof that selectively binds to the

isolated protein or peptide of Claim 11.

22. An aptamer that selectively binds to the isolated protein or peptide of Claim

23.  An siRNA molecule that catalyzes the selective cleavage of RNA

transcribed by the nucleic acid molecule of any one of Claims 1 to 6.

24. A ribozyme that selectively catalyzes the inactivation of the nucleic acid

molecule of any one of Claims 1 to 6.

25. Use of the nucleic acid molecule of any one of Claims 1 to 6. the protein or

peptide of Claim 11. the vaccine of any one of Claims 12 to 20, the aptamer of Claim 22,

the siRNA of Claim 23. or the ribozyme of Claim 24, in the preparation of a composition

for the prevention or treatment of cancer.

26. Use of the nucleic acid molecule of any one of Claims 1 to 7. the protein or

peptide of Claim 11, or the antibody or antigen binding fragment thereof of Claim 21 in the

preparation of a biomarker product for a diagnostic assay for cancer.

27. A method for identifying a compound for preventing or treating cancer.

encoding the target Ras protein. wherein the target Ras protein comprises a mutation at

position 76 relative to a wild-type Ras protein.




10

25

28. A method for identifying a compound for preventing or treating cancer.,

comprising identifying a compound that triggers GTP hydrolysis in a cell expressing a

target mutated Ras protein, but not in a cell expressing a wild-type Ras protein. wherein the

target mutated Ras protein comprises a mutation at position 76 relative to a wild-type Ras

protein.

29. A kit for detecting the presence or absence of a biomarker which is a mutant

Ras protein having a mutation at position 76 with respect to the wild-type Ras amino acid

sequence or a ras gene encoding said protein, the kit comprising the nucleic acid molecule

of any one of Claims | to 7, the protein or peptide of Claim 11. or the antibody or antigen

binding fragment thereof of Claim 21. or the aptamer of Claim 22.




