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CLAIMS

I. A method for assessing whether a patient suffers from a myeloid mAlignancy or is
prone to suffering from a myeloid malignancy, said method compristhg
- determining the presence of one or more mutant alleles of'the calreticulin gene
in a sample from said patient; and
- assessing that said patient suffers from a myeloid /malignancy or is prone to
suffering from a myeloid malignancy when said 6ne or more mutant alleles of

the calreticulin gene is present.

2. The method according to claim 1,
wherein said one or more mutant alleles cofnprises a nucleic acid encoding a mutant

calreticulin protein.

3. The method according to claim 2, Avherein said mutant calreticulin protein is selected
from the group consisting of
(a) a protein encoded by ' nucleic acid molecule having the nucleic acid sequence
as depicted in SEQ YD NO: 1, 2 or 3;
(b) aprotein compriging the amino acid sequence as shown in SEQ ID NO: 4;
(c) a protein as ¢éfined in (a) or (b) wherein one or more amino acids are deleted,
inserted, added or substituted;
(d) a proteid encoded by a nucleic acid molecule encoding a protein comprising the
amino acid sequence as shown in SEQ ID NO: 4;
(e) rotein comprising an amino acid sequence encoded by a nucleic acid
ybridizing under stringent conditions to the complementary strand of nucleic
acid molecules as defined in (a) or (¢);
a protein having at least 70 % identity to the protein of any one of (a) to (€); and
a protein comprising an amino acid sequence encoded by a nucleic acid being
degenerate as a result of the genetic code to the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).
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4. The method according to claim 2 or 3, wherein said mutant calreticulin protein/As
selected from the group consisting of

(a) a protein encoded by a nucleic acid molecule having the nucleic acid géquence
as depicted in SEQ ID NO: 1, 2,3,5,6,7, 9, 10, 11, 13, 14, 15, 17,/18, 19, 21,
22, 23,25, 26, 27, 29, 30, 31, 33, 34, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47, 49,
50, 51, 53, 54, 55, 57, 58, 59, 61, 62, 63, 65, 66, 67, 69, 70, A, 73, 74, 75, 77,
78, 79, 81, 82, 83, 85, 86, 87, 89, 90, 91, 93, 94, 95, 97, 9%, 99, 101, 102, 103,
105, 106, 107, 109, 110, 111, 113, 114, 115, 117, 118, 149, 121, 122, 123, 125,
126, 127, 129, 130, 131, 133, 134, 135, 137, 138, 139,141, 142, or 143;

(b) aprotein comprising the amino acid sequence as shgwn in SEQ ID NO: 4, 8, 12,
16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64,68, 72, 76, 80, 84, 88, 92, 96,
100, 104, 108, 112, 116, 120, 124, 128, 132, Y36, 140, or 144;

(c) a protein as defined in (a) or (b) wherein/one or more amino acids are deleted,
inserted, added or substituted;

(d) aprotein encoded by a nucleic acid fmolecule encoding a protein comprising the
amino acid sequence as shown if SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36,
40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116,
120, 124, 128, 132, 136, 140, or 144,

(e) a protein comprising amino acid sequence encoded by a nucleic acid
hybridizing under stpingent conditions to the complementary strand of nucleic
acid molecules as defined in (a) or (¢);

(f) aprotein having at least 70 % identity to the protein of any one of (a) to (e); and

(g) a protein comprising an amino acid sequence encoded by a nucleic acid being
degeneratt as a result of the genetic code to the nucleotide sequence of a nucleic

acid ag defined in (a), (d) or (e).

5. The fethod according to any one of claims 2 to 4, wherein said mutant calreticulin

profein is selected from the group consisting of

a) a protein encoded by a nucleic acid molecule having the nucleic acid sequence
as depicted in SEQ ID NO: 291, 292, 293, 295, 296, 297, 299, 300, 301, 303,
304, 305, 307, 308, 309, 311, 312, 313, 315, 316, 317, 319, 320, 321, 323, 324,
325, 327, 328, 329, 331, 332, 333, 335, 336, 337, 339, 340, 341, 343, 344, 345,
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347, 348, 349, 351, 352, 353, 355, 356, 357, 359, 360, 361, 363, 364, 365, 367,
368, 369, 371, 372, 373, 375, 376, 377, 379, 380, 381, 383, 384, 385, 387, 38
389, 391, 392, 393, 395, 396, 397, 399, 400, 401, 403, 404, 405, 407, 408, A09,
411, 412, 413, 415, 416, 417, 419, 420, 421, 423, 424, 425, 427, 428, 400, 431,
432, or 433;
a protein comprising the amino acid sequence as shown in SEQ/D NO: 294,
298, 302, 306, 310, 314, 318, 322, 326, 330, 334, 338, 342, 344, 350, 354, 358,
362, 366, 370, 374, 378, 382, 386, 390, 394, 398, 402, 406, 410, 414, 418, 422,
426, 430, or 434;
a protein as defined in (a) or (b) wherein one or mor¢/amino acids are deleted,
inserted, added or substituted;
a protein encoded by a nucleic acid molecule engoding a protein comprising the
amino acid sequence as shown in SEQ ID : 294, 298, 302, 306, 310, 314,
318, 322, 326, 330, 334, 338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378,
382, 386, 390, 394, 398, 402, 406, 410, A14, 418,422, 426, 430, or 434,
a protein comprising an amino agid sequence encoded by a nucleic acid
hybridizing under stringent condifions to the complementary strand of nucleic
acid molecules as defined in (ayor (c);
a protein having at least 70 % identity to the protein of any one of (a) to (e); and
a protein comprising an/Amino acid sequence encoded by a nucleic acid being
degenerate as a result 0f the genetic code to the nucleotide sequence of a nucleic

acid as defined in (4), (d) or (e).

The method accoiding to any one of claims 2 to 5, wherein said mutant calreticulin

protein is selectéd from the group consisting of

(2)

a protgin encoded by a nucleic acid molecule having the nucleic acid sequence
as depicted in SEQ ID NO: 145, 146, 147, 149, 150, 151, 153, 154, 155, 157,

8, 159, 161, 162, 163, 165, 166, 167, 169, 170, 171, 173, 174, 175, 177, 178,
179, 181, 182, 183, 185, 186, 187, 189, 190, 191, 193, 194, 195, 197, 198, 199,
201, 202, 203, 205, 206, 207, 209, 210, 211, 213, 214, 215, 217, 218, 219, 221,
222,223, 225, 226, 227, 229, 230, 231, 233, 234, 235, 237, 238, 239, 241, 242,
243, 245, 246, 247, 249, 250, 251, 253, 254, 255, 257, 258, 259, 261, 262, 263,
265, 266, 267, 269, 270, 271, 273, 274, 275, 277, 278, 279, 281, 282, 283, 285,
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286, or 287;

(b) a protein comprising the amino acid sequence as shown in SEQ ID NO: 1

216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260, 264, 268, 272, 276,
280, 284, or 288;

(¢) a protein as defined in (a) or (b) wherein one or more amino acids are deleted,
inserted, added or substituted;

(d) aprotein encoded by a nucleic acid molecule encoding a prefein comprising the
amino acid sequence as shown in SEQ ID NO: 148, 152, 156, 160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 2124216, 220, 224, 228, 232,
236, 240, 244, 248, 252, 256, 260, 264, 268, 272, 276, 280, 284, or 288;

(e) a protein comprising an amino acid sequeng€ encoded by a nucleic acid
hybridizing under stringent conditions to thg/ complementary strand of nucleic
acid molecules as defined in (a) or (c);

(f) aprotein having at least 70 % identity tg the protein of any one of (a) to (e); and

(g) a protein comprising an amino acig/sequence encoded by a nucleic acid being
degenerate as a result of the genefic code to the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e’

7.  The method according to any ghe of claims 1 to 6, wherein said one or more mutant

allele of the calreticulin gepe is in a region encompassing exon 9 of the calreticulin

gene.

8. The method accopding to any one of claims 1 to 7, wherein said mutant allele has a

frameshift mutation compared to the wild-type calreticulin gene.

9. The meth0d according to claim 8, wherein said frameshift mutation is in exon 9 of the

calretj€ulin gene.

he method according to claim 8 or 9, wherein said frameshift mutation is the deletion

of one nucleotide or the addition of two nucleotides.

The method according to any one of claims 8 or 9, wherein (1 + (3Xng)) nucleotides
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are deleted from the calreticulin gene.

The method according to any one of claims 8, 9 and 11, wherein 1, 4, 19, 22, 3V, 34,
46, 52 nucleotides are deleted.

The method according to any one of claims 8,9, 11 and 12,

wherein 1 nucleotide is deleted and wherein 6 nucleotides are inserte
wherein 2 nucleotides are deleted and wherein 4 nucleotides are ingerted;
wherein 3 nucleotides are deleted and wherein 5 nucleotides ar¢/inserted;
wherein 12 nucleotides are deleted and wherein 5 nucleotideg are inserted;
wherein 18 nucleotides are deleted and wherein 11 nucleofides are inserted;
wherein 18 nucleotides are deleted and wherein 14 nugleotides are inserted;
wherein 20 nucleotides are deleted and wherein 1 ndcleotide is inserted;
wherein 28 nucleotides are deleted and wherein 8 nucleotides are inserted;
wherein 35 nucleotides are deleted and wherefn 1 nucleotide is inserted; or

wherein 36 nucleotides are deleted and whérein 2 nucleotides are inserted.

The method according to claim 8 of 9, wherein (2 + (3%ng)) nucleotides are inserted

into the calreticulin gene.

The method according to cjdim 14, wherein 5 nucleotides are inserted.

The method accordipg to any one of claims 1 to 15, wherein said calreticulin gene

comprises a sequence selected from the group consisting of:

nucleic acid hybridizing under stringent conditions to the complementary
strand of the nucleic acid as defined in (a) or (b);
a nucleic acid comprising a nucleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (¢); and
a nucleic acid comprising a nucleotide sequence which is degenerate as a result

of the genetic code to the nucleotide sequence of a nucleic acid of any one of (a)
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to (d).

17.  The method according to any one of claims 10 to 16, wherein said nucleotide() are

deleted from and/or inserted into exon 9 of the calreticulin gene.

18.  The method according to any one of claims 9 to 17, wherein said £xon 9 of the

calreticulin gene comprises a sequence selected from the group consigting of:

a) a nucleic acid encoding a polypeptide comprising an amjno acid sequence as
depicted in SEQ ID NO:436;

(b) anucleic acid comprising a nucleotide sequence as depgicted in SEQ ID NO:435;

(¢) a nucleic acid hybridizing under stringent conddtions to the complementary
strand of the nucleic acid as defined in (a) or (b

(d) a nucleic acid comprising a nucleotide sequénce with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (c¢); and

(e) anucleic acid comprising a nucleotid¢/sequence which is degenerate as a result
of the genetic code to the nucleotidg’sequence of a nucleic acid of any one of (a)

to (d).

19.  The method according to any /6ne of claims 1 to 18, wherein said mutant allele
comprises a nucleic acid selegfed from the group consisting of
(a) a nucleic acid encoding a polypeptide comprising an amino acid sequence as
depicted in SEQ JD NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60,
64, 68, 72, 76/80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128, 132,
136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196,
200, 204/ 208, 212, 216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260,
264, 268, 272, 276, 280, 284, 288; 294, 298, 302, 306, 310, 314, 318, 322, 326,
330, 334, 338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378, 382, 386, 390,
94, 398, 402, 406, 410, 414, 418, 422, 426, 430, or 434,
a nucleic acid comprising a nucleotide sequence as depicted in SEQ ID NO: 1, 5,
9,13,17, 21, 25, 29, 33, 37, 41, 45, 49, 53, 57, 61, 65, 69, 73, 77, 81, 85, 89, 93,
97, 101, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157,
161, 165, 169, 173, 177, 181, 185, 189, 193, 197, 201, 205, 209, 213, 217, 221,
225, 229, 233, 237, 241, 245, 249, 253, 257, 261, 265, 269, 273, 277, 281, 285,
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291, 295, 299, 303, 307, 311, 315, 319, 323, 327, 331, 335, 339, 343, 347, 351,
355, 359, 363, 367, 371, 375, 379, 383, 387, 391, 395, 399, 403, 407, 411, 4)5,
419,423, 427, or 431;

(c) a nucleic acid hybridizing under stringent conditions to the complefmentary
strand of the nucleic acid as defined in (a) or (b);

(d) a nucleic acid comprising a nucleotide sequence with at least 70/% identity to
the nucleotide sequence of the nucleic acids of any one of (a) to/c); and

() anucleic acid comprising a nucleotide sequence which is dégenerate as a result
of the genetic code to the nucleotide sequence of a nuclei€ acid of any one of (a)

to (d).

20.  The method according to any one of claims 1 to 19, wherein said mutant allele is

DNA, preferably genomic DNA.

21.  The method according to claim 20, wherein/the presence of said DNA is determined

by sequencing.

22. A method for assessing whether a/patient suffers from a myeloid malignancy or is
prone to suffering from a myeloid malignancy, said method comprising
- determining the presengé of a gene product of one or more mutant alleles of the
calreticulin gene in afample from said patient; and
- assessing that said patient suffers from a myeloid malignancy or is prone to

suffering from 4 myeloid malignancy when said gene product is present.

23.  The method acdording to claim 22,
wherein said one or more mutant alleles comprises a nucleic acid encoding a mutant

calreticulin protein.

24.  The method according to claim 23, wherein said mutant calreticulin protein is selected
om the group consisting of
(a) a protein encoded by a nucleic acid molecule having the nucleic acid sequence
as depicted in SEQ ID NO: 1, 2 or 3;

(b) aprotein comprising the amino acid sequence as shown in SEQ ID NO: 4;
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a protein as defined in (a) or (b) wherein one or more amino acids are deleted
inserted, added or substituted;
a protein encoded by a nucleic acid molecule encoding a protein comprisifg the
amino acid sequence as shown in SEQ ID NO: 4;
a protein comprising an amino acid sequence encoded by a pucleic acid
hybridizing under stringent conditions to the complementary strand of nucleic
acid molecules as defined in (a) or (¢);
a protein having at least 70 % identity to the protein of any ghe of (a) to (e); and
a protein comprising an amino acid sequence encoded by a nucleic acid being
degenerate as a result of the genetic code to the nuclgétide sequence of a nucleic

acid as defined in (a), (d) or (e).

The method according to claim 23 or 24, wherejd said mutant calreticulin protein is

selected from the group consisting of

()

(b)

(c)

(d)

a protein encoded by a nucleic acid folecule having the nucleic acid sequence
as depicted in SEQ ID NO: 1, 2, 3/5,6, 7,9, 10, 11, 13, 14, 15, 17, 18, 19, 21,
22, 23, 25, 26, 27, 29, 30, 31, 33, 34, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47, 49,
50, 51, 53, 54, 55, 57, 58, 59, 61, 62, 63, 65, 66, 67, 69, 70, 71, 73, 74, 75, 71,
78, 79, 81, 82, 83, 85, 86/87, 89, 90, 91, 93, 94, 95, 97, 98, 99, 101, 102, 103,
105, 106, 107, 109, 119, 111, 113, 114, 115,117, 118, 119, 121, 122, 123, 125,
126, 127, 129, 130, 31, 133, 134, 135, 137, 138, 139, 141, 142, or 143;

a protein compriging the amino acid sequence as shown in SEQ ID NO: 4, 8, 12,
16, 20, 24, 28/32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96,
100, 104, 108, 112, 116, 120, 124, 128, 132, 136, 140, or 144;

a proteiy as defined in (a) or (b) wherein one or more amino acids are deleted,
inserted, added or substituted;

a protein encoded by a nucleic acid molecule encoding a protein comprising the
amino acid sequence as shown in SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36,
40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116,
120, 124, 128, 132, 136, 140, or 144;

a protein comprising an amino acid sequence encoded by a nucleic acid
hybridizing under stringent conditions to the complementary strand of nucleic

acid molecules as defined in (a) or (c);
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a protein having at least 70 % identity to the protein of any one of (a) to (e); and
a protein comprising an amino acid sequence encoded by a nucleic acid behg
degenerate as a result of the genetic code to the nucleotide sequence of a pacleic

acid as defined in (a), (d) or (e).

The method according to any one of claims 23 to 25, wherein said calgéticulin protein

is selected from the group consisting of

(a)

(b)

©

(d)

(e)

a protein encoded by a nucleic acid molecule having the plicleic acid sequence
as depicted in SEQ ID NO: 291, 292, 293, 295, 296, 297, 299, 300, 301, 303,
304, 305, 307, 308, 309, 311, 312, 313, 315, 316, 317, 319, 320, 321, 323, 324,
325, 327, 328, 329, 331, 332, 333, 335, 336, 337,/339, 340, 341, 343, 344, 345,
347, 348, 349, 351, 352, 353, 355, 356, 357, 359, 360, 361, 363, 364, 365, 367,
368, 369, 371, 372, 373, 375, 376, 377, 379/ 380, 381, 383, 384, 385, 387, 388,
389, 391, 392, 393, 395, 396, 397, 399, 400, 401, 403, 404, 405, 407, 408, 409,
411, 412, 413, 415, 416, 417, 419, 4209, 421, 423, 424, 425, 427, 428, 429, 431,
432, or 433;
a protein comprising the aming/acid sequence as shown in SEQ ID NO: 294,
298, 302, 306, 310, 314, 318322, 326, 330, 334, 338, 342, 346, 350, 354, 358,
362, 366, 370, 374, 378, 352, 386, 390, 394, 398, 402, 406, 410, 414, 418, 422,
426, 430, or 434;
a protein as defined/in (a) or (b) wherein one or more amino acids are deleted,
inserted, added oy substituted;
a protein encgded by a nucleic acid molecule encoding a protein comprising the
amino acid/sequence as shown in SEQ ID NO: 294, 298, 302, 306, 310, 314,
318, 322, 326, 330, 334, 338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378,
382, 386, 390, 394, 398, 402, 406, 410, 414, 418, 422, 426, 430, or 434,
a frotein comprising an amino acid sequence encoded by a nucleic acid
ybridizing under stringent conditions to the complementary strand of nucleic
acid molecules as defined in (a) or (¢);
a protein having at least 70 % identity to the protein of any one of (a) to (¢); and
a protein comprising an amino acid sequence encoded by a nucleic acid being
degenerate as a result of the genetic code to the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).
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27. The method according to any one of claims 23 to 26, wherein said mutant calreticulin

protein is selected from the group consisting of

(a)

(b)

(©

(d)

(e)

®
(2

a protein encoded by a nucleic acid molecule having the nucleic acid séquence
as depicted in SEQ ID NO: 145, 146, 147, 149, 150, 151, 153, 1544155, 157,
158, 159, 161, 162, 163, 165, 166, 167, 169, 170, 171, 173, 174, Y75, 177, 178,
179, 181, 182, 183, 185, 186, 187, 189, 190, 191, 193, 194, 198, 197, 198, 199,
201, 202, 203, 205, 206, 207, 209, 210, 211, 213, 214, 215,217, 218, 219, 221,
222,223,225, 226, 227, 229, 230, 231, 233, 234, 235, 237, 238, 239, 241, 242,
243, 245, 246, 247, 249, 250, 251, 253, 254, 255, 257/ 258, 259, 261, 262, 263,
265, 266, 267, 269, 270, 271, 273, 274, 275, 277, Y18, 279, 281, 282, 283, 285,
286, or 287;
a protein comprising the amino acid sequende as shown in SEQ ID NO: 148,
152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212,
216, 220, 224, 228, 232, 236, 240, 2444248, 252, 256, 260, 264, 268, 272, 276,
280, 284, or 288;
a protein as defined in (a) or (b)/Awherein one or more amino acids are deleted,
inserted, added or substituted;
a protein encoded by a nucleic acid molecule encoding a protein comprising the
amino acid sequence ag/shown in SEQ ID NO: 148, 152, 156, 160, 164, 168,
172, 176, 180, 184, 148, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228, 232,
236, 240, 244, 24§, 252, 256, 260, 264, 268, 272, 276, 280, 284, or 288;
a protein comprising an amino acid sequence encoded by a nucleic acid
hybridizing gnder stringent conditions to the complementary strand of nucleic
acid molg€ules as defined in (a) or (¢);
a protgin having at least 70 % identity to the protein of any one of (a) to (e); and
a protein comprising an amino acid sequence encoded by a nucleic acid being
egenerate as a result of the genetic code to the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).

28. /' The method according to any one of claims 22 to 27, wherein said allele comprises a

nucleic acid selected from the group consisting of

(a)

a nucleic acid encoding a polypeptide comprising an amino acid sequence as
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depicted in SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60,
64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128, 132,
136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192,/196,
200, 204, 208, 212, 216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260,
264, 268, 272, 276, 280, 284, 288; 294, 298, 302, 306, 310, 314, 318, 322, 326,
330, 334, 338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378, 382, 386, 390,
394, 398, 402, 406, 410, 414, 418, 422, 426, 430, or 434;
a nucleic acid comprising a nucleotide sequence as depicted in SEQ ID NO: 1, 5,
9,13, 17,21, 25, 29, 33, 37, 41, 45, 49, 53, 57, 61, 65, 69/ 73, 77, 81, 85, 89, 93,
97, 101, 105, 109, 113, 117, 121, 125, 129, 133, 137/141, 145, 149, 153, 157,
161, 165, 169, 173, 177, 181, 185, 189, 193, 197, 201, 205, 209, 213, 217, 221,
225, 229, 233, 237, 241, 245, 249, 253, 257, 204, 265, 269, 273, 277, 281, 285,
291, 295, 299, 303, 307, 311, 315, 319, 323 /327, 331, 335, 339, 343, 347, 351,
355, 359, 363, 367, 371, 375, 379, 383, 387, 391, 395, 399, 403, 407, 411, 415,
419, 423, 427, or 431;
a nucleic acid hybridizing under gtringent conditions to the complementary
strand of the nucleic acid as defip€d in (a) or (b);
a nucleic acid comprising a plicleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (c); and
a nucleic acid comprisigg a nucleotide sequence which is degenerate as a result
of the genetic code tg’the nucleotide sequence of a nucleic acid of any one of (a)
to (d).

29. The method according to any one of claims 22 to 28, wherein said gene product

comprises a nucj€ic acid selected from the group consisting of

(2)

(b)
(c

a nucleic acid encoding a polypeptide comprising an amino acid sequence as
depicted in SEQ ID NO:4;

nucleic acid comprising a nucleotide sequence as depicted in SEQ ID NO: 3;
a nucleic acid hybridizing under stringent conditions to the complementary
strand of the nucleic acid as defined in (a) or (b);
a nucleic acid comprising a nucleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (¢); and

a nucleic acid comprising a nucleotide sequence which is degenerate as a result
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of the genetic code to the nucleotide sequence of a nucleic acid of any one of (a)

to (d).

The method according to any one of claims 22 to 29, wherein said gene product

comprises a nucleic acid selected from the group consisting of

(a)

(b)

(©

(d)

(e)

a nucleic acid encoding a polypeptide comprising an amino acig sequence as
depicted in SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60,
64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116,420, 124, 128, 132,
136, 140, or 144;

a nucleic acid comprising a nucleotide sequence as depicted in SEQ ID NO: 3, 7,
11, 15, 19, 23, 27, 31, 35, 39, 43, 47, 51, 55, 59, 63, 67, 71, 75, 79, 83, 87, 91,
95,99, 103, 107, 111, 115, 119, 123, 127, 131, 135, 139, or 143;

a nucleic acid hybridizing under stringent £onditions to the complementary
strand of the nucleic acid as defined in (a) gr (b);

a nucleic acid comprising a nucleotide/sequence with at least 70 % identity to
the nucleotide sequence of the nuclejé acids of any one of (a) to (c); and

a nucleic acid comprising a nuclgbtide sequence which is degenerate as a result
of the genetic code to the nuclgotide sequence of a nucleic acid of any one of (a)

to (d).

The method according to Any one of claims 22 to 30, wherein said gene product

comprises a nucleic acid/Aelected from the group consisting of

(a)

(b)

a nucleic acid gncoding a polypeptide comprising an amino acid sequence as

depicted in FEQ ID NO: 294, 298, 302, 306, 310, 314, 318, 322, 326, 330, 334,

338, 342,346, 350, 354, 358, 362, 366, 370, 374, 378, 382, 386, 390, 394, 398,

402, 496, 410, 414, 418, 422, 426, 430, or 434;

a nycleic acid comprising a nucleotide sequence as depicted in SEQ ID NO: 293,
7, 301, 305, 309, 313, 317, 321, 325, 329, 333, 337, 341, 345, 349, 353, 357,

361, 365, 369, 373, 377, 381, 385, 389, 393, 397, 401, 405, 409, 413, 417, 421,

425, 429, or 433;

a nucleic acid hybridizing under stringent conditions to the complementary

strand of the nucleic acid as defined in (a) or (b);

a nucleic acid comprising a nucleotide sequence with at least 70 % identity to
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the nucleotide sequence of the nucleic acids of any one of (a) to (c); and
(e) anucleic acid comprising a nucleotide sequence which is degenerate as a regdlt
of the genetic code to the nucleotide sequence of a nucleic acid of any one/6f (a)

to (d).

32.  The method according to any one of claims 22 to 31, wherein sai¢/ gene product

comprises a nucleic acid selected from the group consisting of

(a) a nucleic acid encoding a polypeptide comprising an amjdo acid sequence as
depicted in SEQ ID NO: 148, 152, 156, 160, 164, 168, ¥72, 176, 180, 184, 188,
192, 196, 200, 204, 208, 212, 216, 220, 224, 228, 237, 236, 240, 244, 248, 252,
256, 260, 264, 268, 272, 276, 280, 284, or 288;

(b) anucleic acid comprising a nucleotide sequence/as depicted in SEQ ID NO: 147,
151, 155, 159, 163, 167, 171, 175, 179, 183/187, 191, 195, 199, 203, 207, 211,
215, 219, 223, 227, 231, 235, 239, 243, 247, 251, 255, 259, 263, 267, 271, 275,
279, 283, or 287;

(¢) a nucleic acid hybridizing under Atringent conditions to the complementary
strand of the nucleic acid as defiged in (a) or (b);

(d) a nucleic acid comprising a gucleotide sequence with at least 70 % identity to
the nucleotide sequence of/the nucleic acids of any one of (a) to (c¢); and

(e) anucleic acid comprisifg a nucleotide sequence which is degenerate as a result
of the genetic code {4 the nucleotide sequence of a nucleic acid of any one of (a)

to (d).

33.  The method accgrding to any one of claims 22 to 28, wherein said gene product
comprises a polypeptide selected from the group consisting of
a)  a profein encoded by a nucleic acid molecule having the nucleic acid sequence
asdepicted in SEQ ID NO: 1, 2 or 3;
(b) protein comprising the amino acid sequence as shown in SEQ ID NO: 4;
(cY a protein as defined in (a) or (b) wherein one or more amino acids are deleted,
inserted, added or substituted;

(d) aprotein encoded by a nucleic acid molecule encoding a protein comprising the

amino acid sequence as shown in SEQ ID NO: 4;

() a protein comprising an amino acid sequence encoded by a nucleic acid


HML
Line


34.

WO 2015/036599 PCT/EP2014/069638

®
®

273
hybridizing under stringent conditions to the complementary strand of nucleic,
acid molecules as defined in (a) or (¢);
a protein having at least 70 % identity to the protein of any one of (a) to (e)y/and
a protein comprising an amino acid sequence encoded by a nucleic agid being
degenerate as a result of the genetic code to the nucleotide sequence 6f a nucleic

acid as defined in (a), (d) or (e).

The method according to any one of claims 22 to 28 and 33/ wherein said gene

product comprises a polypeptide selected from the group consigting of

(a)

(b)

(©

(d)

(e)

a protein encoded by a nucleic acid molecule having/the nucleic acid sequence
as depicted in SEQ ID NO: 1, 2,3, 5,6, 7,9, 10, A1, 13, 14, 15, 17, 18, 19, 21,
22, 23, 25, 26, 27, 29, 30, 31, 33, 34, 35, 37, 3K, 39, 41, 42, 43, 45, 46, 47, 49,
50, 51, 53, 54, 55, 57, 58, 59, 61, 62, 63, 6%, 66, 67, 69, 70, 71, 73, 74, 75, 77,
78, 79, 81, 82, 83, 85, 86, 87, 89, 90, 91493, 94, 95, 97, 98, 99, 101, 102, 103,
105, 106, 107, 109, 110, 111, 113, 114, 115, 117, 118, 119, 121, 122, 123, 125,
126, 127, 129, 130, 131, 133, 134, )35, 137, 138, 139, 141, 142, or 143;
a protein comprising the amino g€id sequence as shown in SEQ ID NO: 4, 8, 12,
16, 20, 24, 28, 32, 36, 40, 44,48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96,
100, 104, 108, 112, 116, 120, 124, 128, 132, 136, 140, or 144;
a protein as defined inAa) or (b) wherein one or more amino acids are deleted,
inserted, added or sybstituted;
a protein encoded/by a nucleic acid molecule encoding a protein comprising the
amino acid seguence as shown in SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36,
40, 44, 48, B2, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116,
120, 1244128, 132, 136, 140, or 144;
a profein comprising an amino acid sequence encoded by a nucleic acid
hypridizing under stringent conditions to the complementary strand of nucleic
cid molecules as defined in (a) or (c);
a protein having at least 70 % identity to the protein of any one of (a) to (¢); and
a protein comprising an amino acid sequence encoded by a nucleic acid being
degenerate as a result of the genetic code to the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).
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35.  The method according to any one of claims 22 to 28, 33 and 34, wherein said gen

product comprises a polypeptide selected from the group consisting of

(a)

(b)

(©

(d

(e)

®
(2

a protein encoded by a nucleic acid molecule having the nucleic acid seglience
as depicted in SEQ ID NO: 291, 292, 293, 295, 296, 297, 299, 300, 301, 303,
304, 305, 307, 308, 309, 311, 312, 313, 315, 316, 317, 319, 320, 324, 323, 324,
325, 327, 328, 329, 331, 332, 333, 335, 336, 337, 339, 340, 341/343, 344, 345,
347, 348, 349, 351, 352, 353, 355, 356, 357, 359, 360, 361, 383, 364, 365, 367,
368, 369, 371, 372, 373, 375, 376, 377, 379, 380, 381, 383/ 384, 385, 387, 388,
389, 391, 392, 393, 395, 396, 397, 399, 400, 401, 403, 404, 405, 407, 408, 409,
411, 412, 413, 415, 416, 417, 419, 420, 421, 423, 424, 425, 427, 428, 429, 431,
432, or 433;

a protein comprising the amino acid sequence g€ shown in SEQ ID NO: 294,
298, 302, 306, 310, 314, 318, 322, 326, 330,/334, 338, 342, 346, 350, 354, 358,
362, 366, 370, 374, 378, 382, 386, 390, 394, 398, 402, 406, 410, 414, 418, 422,
426, 430, or 434;

a protein as defined in (a) or (b) wherein one or more amino acids are deleted,
inserted, added or substituted;

a protein encoded by a nucleic acid molecule encoding a protein comprising the
amino acid sequence as sfown in SEQ ID NO: 294, 298, 302, 306, 310, 314,
318, 322, 326, 330, 334, 338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378,
382, 386, 390, 394, 398, 402, 406, 410, 414, 418, 422, 426, 430, or 434;

a protein comppyising an amino acid sequence encoded by a nucleic acid
hybridizing ugder stringent conditions to the complementary strand of nucleic
acid molecples as defined in (a) or (¢);

a proteiy having at least 70 % identity to the protein of any one of (a) to (e); and
a profein comprising an amino acid sequence encoded by a nucleic acid being
dggenerate as a result of the genetic code to the nucleotide sequence of a nucleic
acid as defined in (a), (d) or (e).

a protein having at least 70 % identity to the protein of any one of (a) to (e); and
a protein comprising an amino acid sequence encoded by a nucleic acid being
degenerate as a result of the genetic code to the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).


HML
Line


36.

WO 2015/036599 PCT/EP2014/069638

275

The method according to any one of claims 22 to 28, and 33 to 35, wherein said gen

product comprises a polypeptide selected from the group consisting of

(a)

(b)

(©)

(d)

(e)

®
(&

a protein encoded by a nucleic acid molecule having the nucleic acid segfience
as depicted in SEQ ID NO: 145, 146, 147, 149, 150, 151, 153, 154, }55, 157,
158, 159, 161, 162, 163, 165, 166, 167, 169, 170, 171, 173, 174, 178, 177, 178,
179, 181, 182, 183, 185, 186, 187, 189, 190, 191, 193, 194, 195,197, 198, 199,
201, 202, 203, 205, 206, 207, 209, 210, 211, 213, 214, 215, 2Y7, 218, 219, 221,
222,223, 225, 226, 227, 229, 230, 231, 233, 234, 235, 237/ 238, 239, 241, 242,
243, 245, 246, 247, 249, 250, 251, 253, 254, 255, 257, 258, 259, 261, 262, 263,
265, 266, 267, 269, 270, 271, 273, 274, 275, 277, 278, 279, 281, 282, 283, 285,
286, or 287;

a protein comprising the amino acid sequence ag shown in SEQ ID NO: 148,

152, 156, 160, 164, 168, 172, 176, 180, 184,88, 192, 196, 200, 204, 208, 212,
216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260, 264, 268, 272, 276,
280, 284, or 288;

a protein as defined in (a) or (b) wherein one or more amino acids are deleted,
inserted, added or substituted;

a protein encoded by a nuclei€ acid molecule encoding a protein comprising the
amino acid sequence as sfown in SEQ ID NO: 148, 152, 156, 160, 164, 168,
172, 176, 180, 184, 18%, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228, 232,
236, 240, 244, 248, 252, 256, 260, 264, 268, 272, 276, 280, 284, or 288;

a protein comprfsing an amino acid sequence encoded by a nucleic acid
hybridizing upder stringent conditions to the complementary strand of nucleic
acid molecyles as defined in (a) or (¢);

a proteiryhaving at least 70 % identity to the protein of any one of (a) to (¢); and
a profein comprising an amino acid sequence encoded by a nucleic acid being
degenerate as a result of the genetic code to the nucleotide sequence of a nucleic
acid as defined in (a), (d) or (e).

a protein having at least 70 % identity to the protein of any one of (a) to (e); and
a protein comprising an amino acid sequence encoded by a nucleic acid being
degenerate as a result of the genetic code to the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).
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37.  The method according to any one of claims 22 to 36, wherein said gene product is
mRNA.
38.  The method according to claim37, wherein the presence or amount of said t{RNA is

determined by RealTime PCR, ReverseTranscriptase PCR, Whole Transcriptome

Shotgun Sequencing (RNAseq), in situ hybridization or micro-arrays.

39.  The method according to claim38, wherein the determination by RealTime PCR or
ReverseTranscriptase PCR further comprises the steps
(1) contacting the nucleic acid in the sample with one or two/oligonucleotides:

(i) generating an amplification product containing the tapget sequence.

40.  The method according to any one of claims 22 to Z8, and 33 to 36, wherein said gene

product is protein.

41.  The method according to claim 40, whergin the presence or amount of said protein is
determined by immunohistochemistry” (IHC), by immunoassay, gel- or blot-based

methods, IHC, mass spectrometry, flow cytometry, or FACS.

42.  The method according to any’one of claims 1 to 41, wherein said patient is a human
patient.
43,  The method accordjdg to any one of claims 1 to 42, wherein said sample is a bone

marrow sample.

44. The method according to any one of claims 1 to 42, wherein said sample is a blood
sample

45. T method according to claim 43 or 44, wherein said bone marrow sample is
obtained by biopsy.

The method according to any one of claims 1 to 45, further comprising administering

an inhibitor of a mutant calreticulin to the patient.
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A nucleic acid selected from the group consisting of

(a)

(b)
(©)

(d)

(e)

a nucleic acid encoding a polypeptide consisting of an amino acid sequende as
depicted in SEQ ID NO:4;

a nucleic acid consisting of a nucleotide sequence as depicted in SE NO: 2;
a nucleic acid hybridizing under stringent conditions to the c¢dmplementary
strand of the nucleic acid as defined in (a) or (b);

a nucleic acid consisting of a nucleotide sequence with at lgast 70 % identity to
the nucleotide sequence of the nucleic acids of any one of/a) to (¢); and

a nucleic acid consisting of a nucleotide sequence whigh is degenerate as a result
of the genetic code to the nucleotide sequence of a Aucleic acid of any one of (a)

to (d).

The nucleic acid according to claim 47, whereiy'said nucleic acid is selected from the

group consisting of

(a)

(b)

(c)

(d

(e)

a nucleic acid encoding a polypeptjde consisting of an amino acid sequence as

depicted in SEQ ID NO: 4, 8, 12/ 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60,

64, 68, 72, 76, 80, 84, 88, 92,/96, 100, 104, 108, 112, 116, 120, 124, 128, 132,

136, 140, or 144;

a nucleic acid consisting/of a nucleotide sequence as depicted in SEQ ID NO: 2,

6,10, 14, 18, 22, 26, A0, 34, 38, 42, 46, 50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90,

94, 98, 102, 106, 10, 114, 118, 122, 126, 130, 134, 138, or 142,

a nucleic acid/hybridizing under stringent conditions to the complementary

strand of the¢/nucleic acid as defined in (a) or (b);

a nucleic/acid consisting of a nucleotide sequence with at least 70 % identity to

the nyéleotide sequence of the nucleic acids of any one of (a) to (¢); and

a nicleic acid consisting of a nucleotide sequence which is degenerate as a result
f the genetic code to the nucleotide sequence of a nucleic acid of any one of (a)

to (d).

The nucleic acid according to claim 47 or 48, wherein said nucleic acid is selected

from the group consisting of

(a)

a nucleic acid encoding a polypeptide consisting of an amino acid sequence as
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depicted in SEQ ID NO: 294, 298, 302, 306, 310, 314, 318, 322, 326, 330, 33

402, 406, 410, 414, 418, 422, 426, 430, or 434;

a nucleic acid consisting of a nucleotide sequénce as depicted in SE@ ID NO:
292, 296, 300, 304, 308, 312, 316, 320, 324, 328, 332, 336, 340, 344, 348, 352,
356, 360, 364, 368, 372, 376, 380, 384, 388, 392, 396, 400, 404/ 408, 412, 416,
420, 424, 428, or 432,

a nucleic acid hybridizing under stringent conditions td the complementary
strand of the nucleic acid as defined in (a) or (b);

a nucleic acid consisting of a nucleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (¢); and

a nucleic acid consisting of a nucleotide sequegce which is degenerate as a result
of the genetic code to the nucleotide sequen€e of a nucleic acid of any one of (a)

to (d).

The nucleic acid according to any one of claims 47 to 49, wherein said nucleic acid is

selected from the group consisting of,

(2)

(b)

(©

(d)

a nucleic acid encoding a pglypeptide consisting of an amino acid sequence as
depicted in SEQ ID NO: A48, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188,
192, 196, 200, 204, 208, 212, 216, 220, 224, 228, 232, 236, 240, 244, 248, 252,
256, 260, 264, 268,272, 276, 280, 284, or 288;

a nucleic acid cgnsisting of a nucleotide sequence as depicted in SEQ ID NO:
146, 150, 154/ 158, 162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206,
210, 214, 218, 222, 226, 230, 234, 238, 242, 246, 250, 254, 258, 262, 266, 270,
274, 278, 282, or 286;

a nyCleic acid hybridizing under stringent conditions to the complementary
sfand of the nucleic acid as defined in (a) or (b);

a nucleic acid consisting of a nucleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (c); and

a nucleic acid consisting of a nucleotide sequence which is degenerate as a result
of the genetic code to the nucleotide sequence of a nucleic acid of any one of (a)

to (d).
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51.  The nucleic acid according to any one of claims 47 to 50, wherein said nucleic acid i

cDNA.

52. A nucleic acid selected from the group consisting of

(a) a nucleic acid encoding a polypeptide consisting of an amino acid/sequence as
depicted in SEQ ID NO:4;

(b) anucleic acid consisting of a nucleotide sequence as depicted i SEQ ID NO: 3;

(¢) a nucleic acid hybridizing under stringent conditions tg’ the complementary
strand of the nucleic acid as defined in (a) or (b);

(d) anucleic acid consisting of a nucleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any’one of (a) to (c); and

(e) anucleic acid consisting of a nucleotide sequepCe which is degenerate as a result
of the genetic code to the nucleotide sequente of a nucleic acid of any one of (a)

to (d).

53.  The nucleic acid according to claim 52, #herein said nucleic acid is selected from the
group consisting of
(a) a nucleic acid encoding a pglypeptide consisting of an amino acid sequence as
depicted in SEQ ID NO: A4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60,
64, 68, 72, 76, 80, 84,/88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128, 132,
136, 140, or 144,
(b) anucleic acid cofisisting of a nucleotide sequence as depicted in SEQ ID NO: 3,
7,11,15, 19,23, 27, 31, 35, 39, 43, 47, 51, 55, 59, 63, 67, 71, 75, 79, 83, 87, 91,

(c) a nuclefc acid hybridizing under stringent conditions to the complementary

(d) afucleic acid consisting of a nucleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (¢); and
a nucleic acid consisting of a nucleotide sequence which is degenerate as a result
of the genetic code to the nucleotide sequence of a nucleic acid of any one of (a)

to (d).

54.  The nucleic acid according to claim 52 or 53, wherein said nucleic acid is selected
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from the group consisting of

(a)

(b)

(©)

(d)

(e)

a nucleic acid encoding a polypeptide consisting of an amino acid sequence¢/as
depicted in SEQ ID NO: 294, 298, 302, 306, 310, 314, 318, 322, 326, 330, 334,
338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378, 382, 386, 390, 394, 398,
402, 406, 410, 414, 418, 422, 426, 430, or 434;

a nucleic acid consisting of a nucleotide sequence as depicted i SEQ ID NO:
293, 297, 301, 305, 309, 313, 317, 321, 325, 329, 333, 337, 341, 345, 349, 353,
357, 361, 365, 369, 373, 377, 381, 385, 389, 393, 397, 40}/ 405, 409, 413, 417,
421, 425, 429, or 433;

a nucleic acid hybridizing under stringent conditighs to the complementary
strand of the nucleic acid as defined in (a) or (b);

a nucleic acid consisting of a nucleotide sequegce with at least 70 % identity to
the nucleotide sequence of the nucleic acids gf any one of (a) to (c); and

a nucleic acid consisting of a nucleotide s€quence which is degenerate as a result
of the genetic code to the nucleotide sgquence of a nucleic acid of any one of (a)

to (d).

The nucleic acid according to clajm 52 or 54, wherein said nucleic acid is selected

from the group consisting of

(@)

(b)

a nucleic acid encoding a polypeptide consisting of an amino acid sequence as
depicted in SEQ IDNO: 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188,
192, 196, 200, 204, 208, 212, 216, 220, 224, 228, 232, 236, 240, 244, 248, 252,
256, 260, 264,268, 272, 276, 280, 284, or 288;

a nucleic g€id consisting of a nucleotide sequence as depicted in SEQ ID NO:
147, 15), 155, 159, 163, 167, 171, 175, 179, 183, 187, 191, 195, 199, 203, 207,
211, 215, 219, 223, 227, 231, 235, 239, 243, 247, 251, 255, 259, 263, 267, 271,
295,279, 283, or 287,

a nucleic acid hybridizing under stringent conditions to the complementary
strand of the nucleic acid as defined in (a) or (b);

a nucleic acid consisting of a nucleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (¢); and

a nucleic acid consisting of a nucleotide sequence which is degenerate as a result

of the genetic code to the nucleotide sequence of a nucleic acid of any one of (a)
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to (d).
56.  The nucleic acid according to any one of claims 52 to 55, wherein said nucleic
mRNA.

57. A nucleic acid selected from the group consisting of
(a) a nucleic acid encoding a polypeptide consisting of an amino/acid sequence as
depicted in SEQ ID NO: 4;
(b) anucleic acid consisting of a nucleotide sequence as depifted in SEQ ID NO: 1;
(¢) a nucleic acid hybridizing under stringent conditigns to the complementary
strand of the nucleic acid as defined in (a) or (b);
(d) anucleic acid consisting of a nucleotide sequen€e with at least 70 % identity to

the nucleotide sequence of the nucleic acids ¢f any one of (a) to (¢); and
(e) anucleic acid consisting of a nucleotide sgquence which is degenerate as a result
of the genetic code to the nucleotide sgquence of a nucleic acid of any one of (a)

to (d).

58.  The nucleic acid according to clainy’57, wherein said nucleic acid is selected from the
group consisting of
(a) a nucleic acid encoding/a polypeptide consisting of an amino acid sequence as
depicted in SEQ ID XO: 4, &, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60,
64, 68, 72, 76, 80/ 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128, 132,

(b) anucleic acfd consisting of a nucleotide sequence as depicted in SEQ ID NO: 1,

(¢) a pucleic acid hybridizing under stringent conditions to the complementary
trand of the nucleic acid as defined in (a) or (b);

a nucleic acid consisting of a nucleotide sequence with at least 70 % identity to
the nucleotide sequence of the nucleic acids of any one of (a) to (c); and

a nucleic acid consisting of a nucleotide sequence which is degenerate as a result
of the genetic code to the nucleotide sequence of a nucleic acid of any one of (a)

to (d).


HML
Line


WO 2015/036599 PCT/EP2014/069638

282

59.  The nucleic acid according to claim 57 or 58, wherein said nucleic acid is selectgd

from the group consisting of

(a) a nucleic acid encoding a polypeptide consisting of an amino acid sequence as
depicted in SEQ ID NO: 294, 298, 302, 306, 310, 314, 318, 322, 32¢/ 330, 334,
338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378, 382, 386, 390, 394, 398,
402, 406, 410, 414, 418, 422, 426, 430, or 434;

(b) a nucleic acid consisting of a nucleotide sequence as depigted in SEQ ID NO:
291, 295, 299, 303, 307, 311, 315, 319, 323, 327, 331, 335, 339, 343, 347, 351,
355, 359, 363, 367, 371, 375, 379, 383, 387, 391, 395399, 403, 407, 411, 415,
419, 423,427, or 431;

(¢) a nucleic acid hybridizing under stringent codditions to the complementary
strand of the nucleic acid as defined in (a) or fb);

(d) anucleic acid consisting of a nucleotide géquence with at least 70 % identity to
the nucleotide sequence of the nucleic g€ids of any one of (a) to (¢); and

(e) anucleic acid consisting of a nucleotide sequence which is degenerate as a result
of the genetic code to the nucleofde sequence of a nucleic acid of any one of (a)

to (d).

60.  The nucleic acid according to/Any one of claims 57 to 59, wherein said nucleic acid is
selected from the group copsisting of
(a) a nucleic acid engbding a polypeptide consisting of an amino acid sequence as
depicted in SEQ ID NO: 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188,
192, 196, 200, 204, 208, 212, 216, 220, 224, 228, 232, 236, 240, 244, 248, 252,
256, 260,264, 268, 272, 276, 280, 284, or 288;
(b) a nuclic acid consisting of a nucleotide sequence as depicted in SEQ ID NO:
145, 149, 153, 157, 161, 165, 169, 173, 177, 181, 185, 189, 193, 197, 201, 205,
09, 213, 217, 221, 225, 229, 233, 237, 241, 245, 249, 253, 257, 261, 265, 269,
273,277,281, or 285;
a nucleic acid hybridizing under stringent conditions to the complementary
strand of the nucleic acid as defined in (a) or (b);
a nucleic acid consisting of a nucleotide sequence with at least 70 % identity to

the nucleotide sequence of the nucleic acids of any one of (a) to (¢); and
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(e) anucleic acid consisting of a nucleotide sequence which is degenerate as a resul
of the genetic code to the nucleotide sequence of a nucleic acid of any one of/a)

to (d).

61.  The nucleic acid according to any one of claims 57 to 60, wherein said ny€leic acid is

genomic DNA.

62. A protein selected from the group consisting of
(a) a protein encoded by a nucleic acid molecule having thé nucleic acid sequence
as depicted in SEQ ID NO: 1, 2 or 3;
(b) aprotein consisting of the amino acid sequence as ghown in SEQ ID NO: 4;
(c) aprotein as defined in (a) or (b) wherein one gr more amino acids are deleted,
inserted, added or substituted;
(d) a protein encoded by a nucleic acid mo}cule encoding a protein consisting of
the amino acid sequence as shown in $EQ ID NO: 4;
(e) a protein consisting of an amino/acid sequence encoded by a nucleic acid
hybridizing under stringent conditions to the complementary strand of nucleic
acid molecules as defined in (4) or (c);
(f) aprotein having at least 70/% identity to the protein of any one of (a) to (e); and
(g) a protein consisting of An amino acid sequence encoded by a nucleic acid being
degenerate as a resulf of the genetic code to the nucleotide sequence of a nucleic
acid as defined inAa), (d) or (e).
63.  The protein accofding to claim 62, wherein said protein is selected from the group
consisting of
(a) a protein encoded by a nucleic acid molecule having the nucleic acid sequence
as/Aepicted in SEQ ID NO: 1, 2, 3,5,6, 7,9, 10, 11, 13, 14, 15, 17, 18, 19, 21,
2,23, 25, 26,27, 29, 30, 31, 33, 34, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47, 49,
50, 51, 53, 54, 55, 57, 58, 59, 61, 62, 63, 65, 66, 67, 69, 70, 71, 73, 74, 75, 77,
78, 79, 81, 82, 83, 85, 86, 87, 89, 90, 91, 93, 94, 95, 97, 98, 99, 101, 102, 103,
105, 106, 107, 109, 110, 111, 113, 114, 115, 117, 118, 119, 121, 122, 123, 125,
126, 127,129, 130, 131, 133, 134, 135, 137, 138, 139, 141, 142, or 143;

(b) aprotein consisting of the amino acid sequence as shown in SEQ ID NO: 4, 8,
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12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92,
96, 100, 104, 108, 112, 116, 120, 124, 128, 132, 136, 140, or 144,
a protein as defined in (a) or (b) wherein one or more amino acids are Jéleted,
inserted, added or substituted;
a protein encoded by a nucleic acid molecule encoding a protein gonsisting of
the amino acid sequence as shown in SEQ ID NO: 4, 8, 12, 16,20, 24, 28, 32,
36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112,
116, 120, 124, 128, 132, 136, 140, or 144;
a protein consisting of an amino acid sequence encgded by a nucleic acid
hybridizing under stringent conditions to the comp}émentary strand of nucleic
acid molecules as defined in (a) or (c);
a protein having at least 70 % identity to the prefein of any one of (a) to (e); and
a protein consisting of an amino acid sequefice encoded by a nucleic acid being
degenerate as a result of the genetic codg/to the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).

The protein according to claim 62 of 63, wherein said protein is selected from the

group consisting of

(a)

(b)

a protein encoded by a nycleic acid molecule having the nucleic acid sequence
as depicted in SEQ ILY'NO: 291, 292, 293, 295, 296, 297, 299, 300, 301, 303,
304, 305, 307, 308,309, 311, 312, 313, 315, 316, 317, 319, 320, 321, 323, 324,
325, 327, 328, 329, 331, 332, 333, 335, 336, 337, 339, 340, 341, 343, 344, 345,
347, 348, 349/351, 352, 353, 355, 356, 357, 359, 360, 361, 363, 364, 365, 367,
368, 369, ¥71, 372, 373, 375, 376, 377, 379, 380, 381, 383, 384, 385, 387, 388,
389, 394, 392, 393, 395, 396, 397, 399, 400, 401, 403, 404, 405, 407, 408, 409,
411,412, 413, 415, 416, 417, 419, 420, 421, 423, 424, 425, 427, 428, 429, 431,
, or 433;
a protein consisting of the amino acid sequence as shown in SEQ ID NO: 294,
298, 302, 306, 310, 314, 318, 322, 326, 330, 334, 338, 342, 346, 350, 354, 358,
362, 366, 370, 374, 378, 382, 386, 390, 394, 398, 402, 406, 410, 414, 418, 422,
426, 430, or 434;
a protein as defined in (a) or (b) wherein one or more amino acids are deleted,

inserted, added or substituted;
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(d) a protein encoded by a nucleic acid molecule encoding a protein consisting of
the amino acid sequence as shown in SEQ ID NO: 294, 298, 302, 306, 310, 314,
318, 322, 326, 330, 334, 338, 342, 346, 350, 354, 358, 362, 366, 370, 374 /378,
382, 386, 390, 394, 398, 402, 406, 410, 414, 418, 422, 426, 430, or 434,

(e) a protein consisting of an amino acid sequence encoded by a nMcleic acid
hybridizing under stringent conditions to the complementary strghd of nucleic
acid molecules as defined in (a) or (c);

(f) aprotein having at least 70 % identity to the protein of any oge of (a) to (e); and

(g) a protein consisting of an amino acid sequence encoded Ky a nucleic acid being
degenerate as a result of the genetic code to the nuclegfide sequence of a nucleic
acid as defined in (a), (d) or (e).

(f)  aprotein having at least 70 % identity to the progéin of any one of (a) to (e); and

(g) a protein consisting of an amino acid sequenge encoded by a nucleic acid being
degenerate as a result of the genetic code 36 the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).

65.  The protein according to any one of cldims 62 to 64, wherein said protein is selected
from the group consisting of
(a) a protein encoded by a nugleic acid molecule having the nucleic acid sequence
as depicted in SEQ ID XO: 145, 146, 147, 149, 150, 151, 153, 154, 155, 157,
158, 159, 161, 162, 163, 165, 166, 167, 169, 170, 171, 173, 174, 175, 177, 178,
179, 181, 182, 18%, 185, 186, 187, 189, 190, 191, 193, 194, 195, 197, 198, 199,
201, 202, 203, 205, 206, 207, 209, 210, 211, 213, 214, 215, 217, 218, 219, 221,
222,223, 295, 226, 227, 229, 230, 231, 233, 234, 235, 237, 238, 239, 241, 242,
243, 245/246, 247, 249, 250, 251, 253, 254, 255, 257, 258, 259, 261, 262, 263,
265, 206, 267, 269, 270, 271, 273, 274, 275, 277, 278, 279, 281, 282, 283, 285,
28¢, or 287,
(b) protein consisting of the amino acid sequence as shown in SEQ ID NO: 148,
152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212,
216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260, 264, 268, 272, 276,
280, 284, or 288;
a protein as defined in (a) or (b) wherein one or more amino acids are deleted,

inserted, added or substituted;
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a protein encoded by a nucleic acid molecule encoding a protein comprising the
amino acid sequence as shown in SEQ ID NO: 148, 152, 156, 160, 164, 1
172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228 /232,
236, 240, 244, 248, 252, 256, 260, 264, 268, 272, 276, 280, 284, or 288;
a protein consisting of an amino acid sequence encoded by a nHcleic acid
hybridizing under stringent conditions to the complementary strghd of nucleic
acid molecules as defined in (a) or (c);
a protein having at least 70 % identity to the protein of any oge of (a) to (e); and
a protein consisting of an amino acid sequence encoded Jy a nucleic acid being
degenerate as a result of the genetic code to the nucleofide sequence of a nucleic
acid as defined in (a), (d) or (e).
a protein having at least 70 % identity to the profin of any one of (a) to (e); and
a protein consisting of an amino acid sequenge encoded by a nucleic acid being
degenerate as a result of the genetic code $ the nucleotide sequence of a nucleic

acid as defined in (a), (d) or (e).

A vaccine comprising the protein according to claim 62 or 63.

An antibody specifically binding fo the protein of any one of claims 62 to 65.

An siRNA specifically targéting the nucleic acid of any one of claims 52 to 56.

The siRNA according to claim 68, wherein said siRNA consists of a nucleic acid

molecule comprisyig at least ten contiguous bases.

The siRNA According to claim 68 or 69, wherein up to 10 % of the contiguous bases

siRNA according to any one of claims 68 to 70, wherein said siRNA further

omprises at least one base at the 5° end and/or at least one base at the 3’ end.

An inhibitor of a mutant calreticulin for use in the treatment of a myeloid malignancy.
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73.  Method for treating a myeloid malignancy patient comprising administering an

effective amount of an inhibitor of a mutant calreticulin to the patient.

74.  The inhibitor according to claim 72, or the method according to claim 4¢ or 73,
wherein said mutant calreticulin is a mutant calreticulin protein as defined/in any one

of claims 62 to 65.

75.  The inhibitor according to claim 72 or 74, or the method accordipg to any one claims

56, 73 or 74, wherein said inhibitor is an antibody.

76.  The inhibitor according to claim 72 or 74, or the method/according to any one claims
56, 73 or 74, wherein said inhibitor is selected Arom the group comnsisting of

extracellular binding partners, small binding molecples, aptamers, and intramers.

77.  The inhibitor according to claim 72, or th€ method according to claim 46 or 73,
wherein said mutant calreticulin is a nuclgfc acid as defined in any one of claims 52 to

56.

78.  The inhibitor according to claitd 72 or 77, or the method according to any one of
claims 46, 73 and 77, whereid said inhibitor is selected from the group consisting of

siRNA, miRNA, dsRNA, NA, stRNA, and antisense molecules.
79.  The inhibitor accordjfig to any one of claims 72, and 74 to 78; or the method according
to any one of cldms 1 to 46 and 73 to 78, wherein said myeloid malignancy is a

myeloprolifergfive neoplasm.

80.  The inhipitor according to claim 79; or the method according to claim 79, wherein said

myeloproliferative neoplasm is primary myelofibrosis (PMF).

he inhibitor according to claim 79; or the method according to claim 79, wherein said

myeloproliferative neoplasm is essential thrombocythemia (ET).

The inhibitor according to any one of claims 72, and 74 to 78; or the method according
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to any one of claims 1 to 46 and 73 to 78, wherein said myeloid malignancy is a

myelodysplastic syndrome.

83.  The inhibitor according to claim 82; or the method according to claim 82, whep€in said
myelodysplastic syndrome is refractory anemia with ringed sideroplasts and

thrombocythemia (RARS-T).

84.  The inhibitor according to any one of claims 72, and 74 to 83; or the method according
to any one of claims 73 to 83, wherein the patient to be treatgd is assessed to suffer
from a myeloid malignancy or to be prone to suffering frofm a myeloid malignancy

according to any one of claims 1 to 46.

85.  The protein according to claim 62 or 63, the antbody according to 67, the siRNA
according to any one of claims 68 to 71 or ayinhibitor of a mutant calreticulin as

defined in any one of claims 72 to 78 for use #s a medicament.

86. A vector comprising the nucleic acid ag€ording to any one of claims 47 to 51 and 57 to
61.
87. A host cell comprising the nugfeic acid according to any one of claims 47 to 51 and 57

to 61 or the vector according to claim 86.

88. A process for the pyoduction of the polypeptide according to claim 62 to 65, said

process comprisigg culturing host cells according to claim 87 under conditions
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CLAIMS

A method for ng whether a patient suffers from a myeloid malignancy or is prone

to suffering from a myeloid malignancy, said method comprising

- determining the presence of one or more mutant alleles of the calreticulin genein
asample from said patient; and

- assessing that said patient suffers from a myeloid malignancy or is prone to
suffering from a myeloid malignancy when said one or more mutant alleles of the
calreticulin geneis present,

wherein said one or more mutant alleles comprises a nucleic acid encoding a mutant

calreticulin protein, wherein said mutant calreticulin protein is selected from the group

consisting of

(@ aprotein encoded by a nucleic acid molecule having the nucleic acid sequence as
depicted in SEQ ID NO: 1, 2 or 3; and

(b) aprotein comprising the amino acid sequence as shown in SEQ ID NO: 4.

The method according to claim 1, wherein said mutant allele is genomic DNA.

The method according to claim 2, wherein the presence of said DNA is determined by

sequencing.

The method according to any one of claims 1 to 3, wherein said calreticulin gene

comprises a sequence selected from the group consisting of:

(@ a nucleic acid encoding a polypeptide comprising an amino acid sequence as
depicted in SEQ ID NO: 290;

(b) anucleic acid comprising a nucleotide sequence as depicted in SEQ ID NO: 289;

(c) anucleic acid hybridizing under stringent conditions to the complementary strand
of the nucleic acid as defined in (@) or (b);

(d) anucleic acid comprising a nucleotide sequence with at least 70 % identity to the
nucleotide sequence of the nucleic acids of any one of (@) to (c); and

(e) anucleic acid comprising a nucleotide sequence which is degenerate as a result of
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the genetic code to the nucleotide sequence of a nucleic acid of any one of (a) to

(d).

A method for assessing whether a patient suffers from a myeloid malignancy or is prone

to suffering from a myeloid malignancy, said method comprising

- determining the presence of a gene product of one or more mutant alleles of the
calreticulin gene in asample from said patient; and

- assessing that said patient suffers from a myeloid malignancy or is prone to
suffering from a myeloid malignancy when said gene product is present,

wherein said one or more mutant alleles comprises a nucleic acid encoding a mutant

calreticulin protein, wherein said mutant calreticulin protein is selected from the group

consisting of

(@ aprotein encoded by a nucleic acid molecule having the nucleic acid sequence as
depicted in SEQ ID NO: 1, 2 or 3; and

(b) aprotein comprising the amino acid sequence as shown in SEQ ID NO: 4.

The method according to any one of clams 1 to 5, wherein said mutant calreticulin

protein is selected from the group consisting of

(@ aprotein encoded by a nucleic acid molecule having the nucleic acid sequence as
depicted in SEQ ID NO: 5, 6, 7, 9, 10, 11, 13, 14, 15, 17, 18, 19, 21, 22, 23, 25,
26, 27, 29, 30, 31, 33, 34, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47, 49, 50, 51, 53, 54,
55, 57, 58, 59, 61, 62, 63, 65, 66, 67, 69, 70, 71, 73, 74, 75, 77, 78, 79, 81, 82, 83,
85, 86, 87, 89, 90, 91, 93, 94, 95, 97, 98, 99, 101, 102, 103, 105, 106, 107, 109,
110, 111, 113, 114, 115, 117, 118, 119, 121, 122, 123, 125, 126, 127, 129, 130,
131, 133, 134, 135, 137, 138, 139, 141, 142, 143, 145, 146, 147, 149, 150, 151,
153, 154, 155, 157, 158, 159, 161, 162, 163, 165, 166, 167, 169, 170, 171, 173,
174, 175, 177, 178, 179, 181, 182, 183, 185, 186, 187, 189, 190, 191, 193, 194,
195, 197, 198, 199, 201, 202, 203, 205, 206, 207, 209, 210, 211, 213, 214, 215,
217, 218, 219, 221, 222, 223, 225, 226, 227, 229, 230, 231, 233, 234, 235, 237,
238, 239, 241, 242, 243, 245, 246, 247, 249, 250, 251, 253, 254, 255, 257, 258,
259, 261, 262, 263, 265, 266, 267, 269, 270, 271, 273, 274, 275, 277, 278, 279,
281, 282, 283, 285, 286, 287, 291, 292, 293, 295, 296, 297, 299, 300, 301, 303,
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304, 305, 307, 308, 309, 311, 312, 313, 315, 316, 317, 319, 320, 321, 323, 324,
325, 327, 328, 329, 331, 332, 333, 335, 336, 337, 339, 340, 341, 343, 344, 345,
347, 348, 349, 351, 352, 353, 355, 356, 357, 359, 360, 361, 363, 364, 365, 367,
368, 369, 371, 372, 373, 375, 376, 377, 379, 380, 381, 383, 384, 385, 387, 388,
389, 391, 392, 393, 395, 396, 397, 399, 400, 401, 403, 404, 405, 407, 408, 409,
411, 412, 413, 415, 416, 417, 419, 420, 421, 423, 424, 425, 427, 428, 429, 431,
432, or 433; and

(b) aprotein comprising the amino acid sequence as shown in SEQ ID NO: 8, 12, 16,
20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100,
104, 108, 112, 116, 120, 124, 128, 132, 136, 140, 144, 148, 152, 156, 160, 164,
168, 172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228,
232, 236, 240, 244, 248, 252, 256, 260, 264, 268, 272, 276, 280, 284, 288, 294,
298, 302, 306, 310, 314, 318, 322, 326, 330, 334, 338, 342, 346, 350, 354, 358,
362, 366, 370, 374, 378, 382, 386, 390, 394, 398, 402, 406, 410, 414, 418, 422,
426, 430, or 434.

7. The method according to any one of claims 1 to 6, wherein said mutant allele comprises
anucleic acid selected from the group consisting of
(@ a nucleic acid encoding a polypeptide comprising an amino acid sequence as
depicted in SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64,
68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128, 132, 136,
140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200,
204, 208, 212, 216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260, 264,
268, 272, 276, 280, 284, 288, 294, 298, 302, 306, 310, 314, 318, 322, 326, 330,
334, 338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378, 382, 386, 390, 3%4,
398, 402, 406, 410, 414, 418, 422, 426, 430, or 434; and
(b) anucleic acid comprising a nucleotide sequence as depicted in SEQ ID NO: 1, 5,
9,13, 17, 21, 25, 29, 33, 37, 41, 45, 49, 53, 57, 61, 65, 69, 73, 77, 81, 85, 89, 93,
97, 101, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157,
161, 165, 169, 173, 177, 181, 185, 189, 193, 197, 201, 205, 209, 213, 217, 221,
225, 229, 233, 237, 241, 245, 249, 253, 257, 261, 265, 269, 273, 277, 281, 285,
291, 295, 299, 303, 307, 311, 315, 319, 323, 327, 331, 335, 339, 343, 347, 351,
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355, 359, 363, 367, 371, 375, 379, 383, 387, 391, 395, 399, 403, 407, 411, 415,
419, 423, 427, or 431.

The method according to any one of claims 5 to 7, wherein said gene product is mRNA

or protein.

The method according to claim 8, wherein the presence of said mRNA is determined by
Rea Time PCR, ReverseTranscriptase PCR, Whole Transcriptome Shotgun Sequencing
(RNAseq), in situ hybridization or micro-arrays.

The method according to any one of claims 1 to 9, wherein said sample is a bone

marrow sample or a blood sample.

A nucleic acid selected from the group consisting of

(@ anucleic acid encoding a polypeptide consisting of an amino acid sequence as
depicted in SEQ ID NO: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64,
68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 124, 128, 132, 136,
140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200,
204, 208, 212, 216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260, 264,
268, 272, 276, 280, 284, 288, 294, 298, 302, 306, 310, 314, 318, 322, 326, 330,
334, 338, 342, 346, 350, 354, 358, 362, 366, 370, 374, 378, 382, 386, 390, 394,
398, 402, 406, 410, 414, 418, 422, 426, 430, or 434; and

(b) anucleic acid consisting of a nucleotide sequence as depicted in SEQ ID NO: 1,
2,3,5,6,7,9,6 10, 11, 13, 14, 15, 17, 18, 19, 21, 22, 23, 25, 26, 27, 29, 30, 31, 33,
34, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47, 49, 50, 51, 53, 54, 55, 57, 58, 59, 61, 62,
63, 65, 66, 67, 69, 70, 71, 73, 74, 75, 77, 78, 79, 81, 82, 83, 85, 86, 87, 89, 90, 91,
93, 94, 95, 97, 98, 99, 101, 102, 103, 105, 106, 107, 109, 110, 111, 113, 114, 115,
117, 118, 119, 121, 122, 123, 125, 126, 127, 129, 130, 131, 133, 134, 135, 137,
138, 139, 141, 142, 143, 145, 146, 147, 149, 150, 151, 153, 154, 155, 157, 158,
159, 161, 162, 163, 165, 166, 167, 169, 170, 171, 173, 174, 175, 177, 178, 179,
181, 182, 183, 185, 186, 187, 189, 190, 191, 193, 194, 195, 197, 198, 199, 201,
202, 203, 205, 206, 207, 209, 210, 211, 213, 214, 215, 217, 218, 219, 221, 222,
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223, 225, 226, 227, 229, 230, 231, 233, 234, 235, 237, 238, 239, 241, 242, 243,
245, 246, 247, 249, 250, 251, 253, 254, 255, 257, 258, 259, 261, 262, 263, 265,
266, 267, 269, 270, 271, 273, 274, 275, 277, 278, 279, 281, 282, 283, 285, 286,
287, 291, 292, 293, 295, 296, 297, 299, 300, 301, 303, 304, 305, 307, 308, 309,
311, 312, 313, 315, 316, 317, 319, 320, 321, 323, 324, 325, 327, 328, 329, 331
332, 333, 335, 336, 337, 339, 340, 341, 343, 344, 345, 347, 348, 349, 351, 352,
353, 355, 356, 357, 359, 360, 361, 363, 364, 365, 367, 368, 369, 371, 372, 373,
375, 376, 377, 379, 380, 381, 383, 384, 385, 387, 388, 389, 391, 392, 393, 395,
396, 397, 399, 400, 401, 403, 404, 405, 407, 408, 409, 411, 412, 413, 415, 416,
417, 419, 420, 421, 423, 424, 425, 427, 428, 429, 431, 432, or 433.
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