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[ £ i
[[ SeqiD |0~YID | F 4 THLZ |0 B 4 B 8 Q |12H
[ (Mspl)
[ AAAA 157 405] 247 181 459
[ AAAA 316 42 34 47 174|
([ 51 IMX2 65| AAAC 186 3722 1457 4314] 5810
([ 50 MX2 1| AAAC 407 95| 106] 345 281
[ AAAG 449 214| 121] 249 799
: AACA 377 §4 s0] 197 107
59 IMX2 2] AACG 299 79| 108] 366 91
: T AATC 318 326] 174] 36 72
[T 60 IMX2 3| AATG- 114 210 136 1059 514
[ ACAA 227 110] 496] 1568 564
[ ACAA 381 51 571 120 69
[ ACAC 283 131 69| 212 143
: ] IMX2 4| ACAC 320 28 38| 284 106
26 IMX2 5| ACAC 398 29 37 94 70
[ ACAG 288 69 67| 264 101
[ ACAT 335 7671 362| 231 449
[ ACCA 359 652 13a] 227 452
[ ACCC 493 128 332| 316 398
: ACCG 387 218 60| 149 570
: ACCT 225 851| 189] 650] 1106
27 ™MX2 6] ACCT 364 173 92| 530 142
[ ACGA 171 7611 192] 909 790
[ ACGA 206 618] 984] 2071] 1168
[ ACGA 235 623| 4891 1511 1276
. ACGA 326 514] 1217 80sS 722
: ACGC __ 361 455 97] 227 299
ACGG 198 1483 2094| 5210 3294
S IMX2 66] ACGG 238 | 15761 537 1476 1734
[ ACGG 409 305] 172 473 300
[ ACGG 449 102 66 69 152
[ ACGT 174 743| 401] 265 615
: ACTA 333 555] 181] 305 468
: | ACTC i1 468] 488] 1773] 1095
28 IMX2 7| ACTC 171 55|  242] 1326 651
[ ACTG 134 1889] 742] 596 924
[ ACTG 319 67] 130 22 91
[ ACTT 292 51 39| 180 77
C AGAA 104 325 215| 319 546
: AGAA 263 423|  840] 1050] 1197
: AGAC 487 1568 826] 354 1594
AGAG 110 1692] 2388] 3206] 1620
[ AGAG 205 710] 300] 547 453
]
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[ AGAG 318 283 166 139 452
[ AGAG 329 3000 125 234 400
[ AGAG 372 158 9a] 193 272
C AGCA 251 1125 353] 659 1187
: 29 MX2 8] AGCA 285 14] 2300] 1575 1050
: AGCA 316 158  656] 179 174
AGCC 379 439] 148] 366 544
[ AGCG 258 278] 176] 543 239
[ AGCG 284 163 39 25 87
[ AGCG 396 476 571 261 605
[ AGCT 175 920] 1790f 1538 1268
[ AGCT 230 179] 192 33| 132
: AGGA 163 691] 924] 1919 830
AGGA 190 1099] 473] 638 791
[ AGGA 266 354] 106 74 133
[ AGGA 332 63] 192] 130 58
[ AGGA 381 20 33 49 33
[ AGGC 367 so9] 165 273 723
: AGGC 410 4628] 1660 5080] 4468
AGGT 101 316]  524f 211 133
: AGGT 282 169 551 30 64
[ AGGT 304 47 33 39 133
[ AGGT 485 403| 181 292 421
[ AGTA 187 13311 412] 457 753
[ AGTA 209 194] 331 365 412
: AGTA 285 62| 257] 269 164
AGTC 288 101]  354] 197 163
[ AGIC 324 665] 319 66 112
[ 30 IMX2 11] AGTC 476 st] 150] 661 373
[ 31 ™MX2 12| AGTG 244 165] 338 2558 1077
[ AGTT 101 92| 235] 234 70
[ AGTT 248 70 164]. 303 124
ATAA 170 a10] 116] 241 315].
: a1 IMX2 39] ATAA 226 38| 44| 174 69
[ ATAA 261 a85| 282| 891] . 766
[ 32 IMX2 13| ATAC 226 174 303] 598 221
[ ATAC 275 954| 756] 1600 1133
[ ATAG 110 2836] 1250 1558] 3142
: ATAG 151 1774] 630] 919 1402
ATAG 223 513] s84] 1488 1078
[ ATAG 323 1044] 599 1180 1349
[ ATAG 403 187 790 110 225
[ ATCA 87 1018] 1221 1588 664
[ ATCA 121 671 263] 160 314
. ATCA 466 376] 150f 251 298
: ATCC 224 89 175] 382 232
) ATCC 304 489 245] 553 537
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ATCC 347 229 106 283 291
ATCC 451 309 112 187 295
ATCG 137 399 111 147 135
ATCG 205 67 240 341 76
ATCG 362 61 44 165 94
ATCG 464 393 139 330 394
ATCT 392 208 72 123 236
ATGA 203 743) 1154] 1968 1196
ATGA 275 425 255 680 395
ATGA 286 460 167 143 330
ATGC 126 1310 551 609 711
ATGG 196 284 470 636 361
ATGG 349 481 588 178 4319
ATTA 105 432 233 67 94
ATTA 162 568 201 235 369
ATTA 263 104 48 51 69
ATIG 140 1744 870 1490 2200
CAAA 267 94 77 244 127
CAAA 310 405 145 404 441
CAAA 359 1777 461 594 1572
CAAC - 267 368 129 357 710
CAAC 338 469 131 342 468
CAAC 347 378 174 230 486
CAAC 362 289 125 620 369
CAAG 464 162 42 112 198
CAAG 479 87 42 59 105
CAAT 132 983 727¢ 1005 1669
CAAT 188 2436] 1137| 2640 3409
CAAT 279 374 449 123 377
CAAT 31 108 102 41 110
CACA 392 150 55 41 137
CACC 86 682| 1597] 1849 916
CACC 360 85 92 280 89
CACC 386 242 65 133 222
CACC 394 45 47 135 39
CACG 92 2188] 44641 5216 2074
CAGA 276 43 49 145 129
CAGC 116 3026] 6760| 2728 3430
CAGG 315 299 84 145 335
CAGG 421 55 79 185 163
CATC 162 11821 2890 1216 1262
CATC 334 389 332 196 702
CATC 368 176 57 103 162
CATG 257 532 157 326 468
CATG 353 2449 321 1050 1948
42 IMX2 40] CATT 90 299] 2530 3750} 823
CATT 331 52 127 194 33
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[ CATT 347 449 72 261 393
[ CCAA 126 2480] 589] 976 1713
C CCAA 166 1119] 1451 960 545
. 43 MX2 42] CCAA 201 242] 1101] 645 304
: 8 IMX2 43| CCAA 272 70]  439] 261 75
CCAA 309 319 87 203 458
[ CCAA 344 185] 1389] 992 201
[ CCAC 178 85 295] 222 122
[ CCAC 248 1237] 3609 891 1472
[ CCAC 291 3451  141] 179 291
: CCAC 354 198 95 47 189
: CCAG 274 238]  112] 165 248
CCAG 424 181 69 94 167
[ CCAT 85 160] 192] 198 80
[ CCAT 141 265] 613] 424 447
[ CCAT 177 6480] 4379] 1011 1817
[ CCCA 78 1043] 1200 2301 1018
: CCCA 220 1438} 773 454 463
: CCCA 255 29 27 23 79
CCCG 102 2353 1931| 3666] 4085
[ CCCG 211 1290  512] 169 678
[ 13 MX2 55/ CCCG 473 3711 1320 23 34
[ CCCT 314 430] 222 154 171
[ CCCT 462 46| 138 57 65
: CCGA 188 536] 1180 948 647
CCGA 207 297] 803] 357 340
[ CCGC 114 1184] sis| 251 817
[ CCGC 257 206 135 77 82
[ 53 IMX2 68A] CCGC 266 286 77| 289 435
[ 54 IMX2 68B] CCGC 266 286 77| 289 435
[ 1 CcccC 496 78 29 95 77
: 55 MX2 69| CCGT 151 1603 264] 440 1074
CCGT 177 2085] 836] 411 338
[ CCGT 214 1054] 2000] 260 512
[ CCGT 252 682] 1085] 2385] 2117
[ CCGT 444 47 35| 109 79
[ CCGT 484 72| 2621 151 78
: CCTA 356 45 30 38 306
CCTC 142 451] s509] 262 946
[ CCTC 197 684] 472| 246 443
[ CCTC 379 164] 215 30 81
[ CCTC 446 45 45 47 153
[ CCTG 116 250 722] 485 182
[ CCTG 164 627 77| 764 46
: CCTT 272 225 484 179 98
CCTT 356 76 82| 146 53
[ CCTT 445 238] 114 a7 376
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[ CCTIT 490 100 11 37 17
[ CGAA 83 5360 4861] 1634] 4700
[ CGAA 164 124]  317] 258 270
[ CGAC 166 540 1253 1829 1039
: CGAC 267 503 79| 680 609
: CGAC 364 169 65| 415 336

CGAG 262 23] 208] 146 600
[ CGAG 302 373 49 217 335
[ CGAG 352 120 49| 155 185
[ 15 MX2 571 CGAT 176 1458] 7221 192 188
[ CGCA 209 431 161} 233 251
: CGCA 221 787 381] 113 138
: 10 MX2 46] CGCG 458 195 108] 1280 793

CGCG 460 230 89| 1136 732
[ 47 MX2 58 CGCG 472 846) 115 44 45
[ CGCG 491 143 700 145 285
[ CGGA 205 41 276] 112 291
[ 48 IMX2 59] CGGC 323 1873) 1563] 344 544,
: CGGG 123 296] 431] 648 521

CGGG 245 486] 162| 280 364
[ CGGT 468 29 31 50 )
[ CGTC 310 134] 1365| 399 217
[ CGTG 153 482 238] 157 245
[ CGTG 374 340] 152 88 216
: CGTT 90 231 1068] 1139 306
: CTAA 87 2094] 817] 7190 2495

CTAA 98 722 470 272 296
[ CTAC 336 a3lf 249] 517 653
[ CTAC 452 28] 189 87 40
[ CTAG 406 457] 149] 307 479
C CTAT 175 313] 295 71 75
: CTAT 348 353] 3271 525 737

CTCA 223 2614] 726] 2346] 2193
[ CTCA 242 66 74] 172 146
[ CTCA 329 143 63 84 150
[ CTCA 347 179 62 57 178
[ CTCA 391 3031 972] 1564] 2427
[ 21 X2 33] CTCC 198 151] 210{ 16991 2347
: CTCC 287 110 38 45 129

CTCC 308 440] 188] 493 622
L 12 IMX2 48] CTCC 186 35 43 233 103
[ CTCG 188 1648]  225] 1027] 1373
[ CTCG 428 157 56| 220 262
[ 49 IMX2 60] CTCG 472 486 23 15 20
. CTCT 17 111] 370] 213 161

CTCT 407 59 370 107 91
[L CTGC 147 300 763] 888 484
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[ CTGC 257 908] 711] 2519 1665
[ CTGC 414 463 700 223 550
C CTGG 200 1421] 3320 1230 1459
: CTGG 272 624| 214] 572 638
: CTGG 414 119 581 109 149
CTTA 395 81 27 73 186
[ CTTC 247 562 239 377 431
[ CTTC 404 82 111 85 243
[ CTTG 205 363 607] 283 230
C CTIG 258 299 86| 121 158
: CTIG 297 450] 160] 630 472
: CITG 354 236 95! 162 300
CTIG 366 507] 170] 434 717
[ CTTT 400 71 30 101 283
[ CTTT 410 41 48 67 138
[ CTTT 453 74 20 64 187
. GAAA 305 106] 1111 210 126
: GAAC 279 75 49] 199 217
: GAAG 95 628 604] 1402 449
GACA 386 300] 123] 132 362
[ GACA 400 802 295 412 1007
[ GACC 119 217 | 217 202
[ GACC 129 1056] 3122 2325 1367
[ GACG 89 1849 741] 474 324
: GACG 169 502] 538] 464 179
GACG 283 1s0] 111} 223 328
[ GACG 381 43 44l 161 53
[ GACT 83 n 878 473 299
[ GACT 315 894] 554] 823 1160
[ GAGA 220 198] 561 395 297
[ GAGA 368 149 71 66 146
: GAGC 38 275] 782] 236 166
GAGC 262 1703] 474] 511 1530
[ GAGC 419 97 56] 165 227
[ GAGG 88 1550 2018] 736 639
[ GAGG 112 304] 701 1046 788
[ GAGG 253 143 59 75 107
: GAGT 197 1309) 3415| 1817 860
GATA 339 200] 131 32 42
: GATC 156 a83| 1229| 764 551
[ GATC 253 167] 1521 293 133
[ GATC 450 434 180] 389 477
[ 24 MX2 49| GATG 285 49 40| 301 106
C GATT 126 3424 1173] 2935] 4890
: GATT 214 2246] 692| 1808] 2796
GCAA 226 173] 755 823 572
[L GCAA __ 333 177] 41| 116 152
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[ GCAG 118 337]  434] 654] 1602
[ GCAT 242 1111) 1093 115 369
([ 62 IMX2 70 GCAT 276 2425| 1784] 183 770
{56 X2 71] GCAT 361 261 65| 168 476
[ GCAT 447 93 73 94 176
: GCCC 444 145 77| 228 156
: GCCC 452 162 60| 209 149
GCCG 269 770 28| 1359 512
[ 33 MX2 151 GCCG 364 721 120 378 206
([ 34 MX2 16] GCGA 190 169 s39] 392 140
[ GCTA 82 1049} 3530 2007 819
C GCTA 269 1387] 490 598 1485
: GCTA 452 41] 261] 150 42
: GCTC 157 1515] 467| 659 il151
3 MX2 17| GCTC 245 258 864! 1457 514
[ 57 ™MxX2 72| GCTC 425 460 671 208 650
[ GCTG 160 11711 2011] 1804 726
[ GGAA 416 1601 1067| 553] 2083
[ GGAC 270 62| 231 162 93
: GGAC 327 527] 145 409 727
GGAG 274 309 g3 398 472
: GGAG 283 266 67| 215 306
[ GGAG 440 73 38 73 98
[ GGAT 276 1016] 639| 118) 259
[ GGAT 362 140 35 55 152
. GGCA 341 155 94 56 168
: GGCA 349 214 63 38 192
GGCC 170 920f 103] 257 467
[ GGCC 327 86] 345| 470 87
[ GGCT 445 447 79] 403 606
[ GGGA 430 8171 1391 777] 1212
[ GGGC 142 1375] 565] 529 389
[ GGGC 355 288 61| 205 271
GGGC 418 53 44 64 99
: GGGG 241 26| 389 812] 371
[ 35 MX2 20] GGGT 150 138] 190] 461 328
[ 61 ™MX2 34| GGGT 177 6221 1213] 3329] 2197
[ GGTC 117 1171 2648] 2360 1133
[ GGTC 374 104 72| 295 285
: GGTT 268 73 41 22 129
GTAG 117 204] 331 299 1780
: GTAG 437 57| 66| 146 118
[ GTAT 242 4071 356 18 73
[ 17 MX2 61| GTAT 276 896] 608 39 189
[ GTAT 362 184 671 106 257
[ GTAT 382 132 25 30 121
: GTAT 409 40 32 27 116
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[ GTCA 92 s55]  §13] 1400 722
[ GTGA 88 968] 2297| 1809 1928
[ GTGC 293 565 160| 147 541
[ GTGC 442 730| 204] 705 1245
: GTGT 240 3] 24 22 160
GTGT 276 65 59 97 143
[ GTIC 167 104] 172 323 318
[ GTTC 490 35 24 72 33
[ GTTT 198 70 86| 203 64
[ TAAC 92 144| 162 500 167
C TAAC 331 122 45 68 63
: TAAC 395 47 52| 104 117
TAAG 143 88] 120] 335 162
S EE IMX2 21] TAAG 192 1291 46| 92 594
[ TAAG 201 59 120] 193 150
[ TAAG 244 278 118] 107 133
[ TAAG 266 44 26 37 50
LS8 IMX2 73] TAAG 302 3180] 1203] 490] 1807
: TAAT 267 59] 13t 28 178
TACC 343 54 o1 242 49
. TACC 415 206] 218] 446 439
[ TACG 284 1286] a11] 984] 1079
[ TACT 160 1169] 944] 656 533
[ 40 IMX2 35| TACT 338 235] 316] 850 781
: TAGA 121 329] 139 52 157
TAGC 219 1774] 2833] 577] 4624
[ 44 IMX2Z 511 TAGG 80 3921 2299| 2373 469
[ TAGG 175 2013| 846] 314 489
[ TAGT 177 858] 886] 199 141
[ 3 IMX2 22| TAGT 236 261| 118) 15341 1085
[ TATC 314 379] 292] 115 241
: TATT 268 80| 153] 112 238
TCAG 223 3378 931| 1638] 3793
L[ 36 IMX2 23] TCAT 161 314] 8001 1426 849
( TCAT 176 1442 802] 372 371
[ 6 ™MX2 36] TCAT 188 99] 856] 1141 921
[ TCCA 312 430 51| 267 553
[ TCCC 314 468 74| 316 519
: TCCG 472 388 54 24 43
TCCT 176 1100] 1002] 2127 1547
L 25 MX2 62| TCCT 259 618| 175] 281 347
[ 20 “IMX2 74| TCIC 232 1700] 1641 230 653
[ 37 IMX2 24| TCTC 365 94f 118] 819 435
C TCTC 392 27 62] 199 126
: TCTG 120 907| 1918] 925 586
: TCTG 154 219] 437 813 345
. TCTG 263 138 301] 612 292
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[ TCTG 381 113 15 17 28
[ TCTT 197 396| 1276] 779 660
[ TGAC 175 365 45 54 36
: TGAC 283 340  175] 157 71
: 38 IMX2 25| TGAC 376 9 38] 394 448
TGAC 416 2068] 581 787 2274
[ TGAT 279 193]  129] 286 664
[ 19 MX2 63| TGAT 476 2230 1330 42 139
[ TGCA 79 1129] 2391 2202 689
[ TGCA 124 1783] 1512] 1373 982
. TGCA 186 203]  147{ 1013 628
: TGCA 217 471] 163 66 44
TGCA 414 35 29 52 120
[ TGCC 301 2] 267 35 135
[ 39 MX2 26] TGCC 344 3721 598] 2223 563
[ TGCG 120 186] 215] 683 581
0 TGCG 410 2776] 258] 1208 2951
: TGCT 89 1267] 2754] 2523 928
: TGCT 403 61] 105] 280 208
TGGA 95 1917] 1923] 1911 839
[ TGGC 80 755] 1969 2468 1069
[ TGGC 121 185] 1280] 1415 455
[ 22 MX2 64] TGGC 175 17471 262 427 73
0 TGGC 219 2529] 5287 5480] 5240
: TGGC 402 185 36 128 104
_ TGGT 175 946f 288 215 213
: 5 MxX2 28] TGTA 166 194f 554 102 157
[ TGTC 154 1177]  918| 3439 3334
[ TGTC 264 5701) 4480] 1159] 2280
[ 45 IMX2 52| TGIC 343 38 26] 296 32
[ TGTG 266 67| 664 294 187
: TGTG 362 1800] 943] 370 1050
TTAA 313 140] 288 281 340
[ 46 ™MX2 53] TTCC 320 291  5i5] 354 109
[ TTCG 346 371  255] 100 32
[ TICT 267 59 88 98 146
[ TTGA 161 1611 239] 803 467
[ TTGC 353 54 92[ 220 109
TTGC 383 37] 201 573 255
[ TTGG 289 139]  116] 541 324
[ TTGT 264 144] 264 465 325
[ TITC 149 2871 1262] 979 147
[ TTTT 268 93] 150{ 130 256
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GENE EXPRESSION MODULATED IN
GASTROINTESTINAL INFLAMMATION

REFERENCE TO RELATED APPLICATION

This application claims the benefit of U.S. Provisional Application §.N. 60/138,487,

filed Junc 10, 1999, which 1s incorporated herein by reference.

BACKGROUND OF THE INVENTION

Chronic inflammatory howel diseases (TBID) ure g5 2 persistent problem n medicine.

‘The two major types of IBTY urc Crobm's disease (CD), which can affect the whole digestive

yact from mouth to anus, and ulcerative colitis {JC), which affects only the large inlcsting.

Although CD and UC are both characterized by massive gul demage arising from
intestinal inflammation, these diseases are yuite distinct. Macroscopically, the best
distinguishing fearures of these diseases are that UC is 1) & continuous inflammatory
disorder, 2} primarily restricted to the mucosa of the colon and rectum, 3) usuadly primarily
vascular, and 4} usually associated with & striking shortening ol the colon. In comrast,
inflammation in CD is nearly always disconfinuous and may present anywhere in the large or
small intestine. Wilth CD the mucesa usually appears ‘cobblestoned’ and there is (issuring and

a (hickening of the bowel wall with associated stenosis of the lumen and strictures.

Microscopically, UC is essentially a superficial inflammatien of the mucous
mernbrane and gven {n chronic discase, the muscularis propria and serosa are free of
inflammatory infiltzation. In conreast, CD presents microscopically as a rransmural
infizmmation, spreadmg through the mucosa and submucosa into the muscle layers. [n UC,
crypt abacesses and destruction of the epithelium are commen, whereas in CD, a valuable

diagnostic feature is the presence of sarcoid type granulomas,

The histological features of both of these diseases suggest that there is a dysregnlation

of the lymphoid tissue in [BD. Whether the immunological dysregulation is a primary cause

JP 2004-500028 A 2004.1.8
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of [BD ar whether the inflammitery response 1s secondary to ancther mucasal insult, such as

# breach in the epithelial barrier, remsins unclear.

Despite wvances in recent years, the precise esiology and pathegenesis of CD and UC
remain undefined. [n order to tey and better understand the mechanistic basis of 1BD, much
effort has been directed tawards the discovery and development of different animal medels of
inflammatory bowel discase. One of the best characienized systems for studying intestinal
inflammation is the mouse model of dextran sediurm sulfate (DSS)-induced caliis {1
Okaj«'asu eral, Gaslmcmcmlogy GR:694702_ 19940, H.S. Ceoper ¢t al, Laboratory
Investigation 6238249, 1993: L A, Dielman et al. Gastroenterology 107:1643-1652, 1994;
€. Elsor o1 al, Gastroenterology 109 1344-1367, 1995),

DSS is thought to cause breaches in the cpithelial tight junctions (1. Ni et al, Gut
39:234-241, 1996}, thus permitting the buge aniigenic load in the gut lumen to come ina
direct contact with the underlying lissues. As a result. a vigorous imviune response directed
against antigens located in the gut lumen 1s imtrated in D5S-treated mice. The intestinal

inflammation is primarily restricted to the large intestine.

The D5S-induced colitis mode! system is used to examine (i) the nature of the sarliest
response lo epithelial davage, {ii) the mechanisms responsible for recruiting cells 1o the sites
of inflammatton, (iii} the nature of the protective imniune response at he height of intestina
inflarnmation and (iv) the mechanisms that direct recovery and trigger the repair of damaged
tissues. This model systom can be used to examine the mechanisms of induction and
recovery of IBD and should zid the identification of genes/proteins that may be able to

maodulate or prevent intestinal damage or stimulate recovery of the mucosa.

Given the diversily of lactors that may contribute to these processes, @ clear need is
evident for the discovery, identification and elucidation of the reles of new proteing involved
in the different stages of TBD.

Features of DSS-induced eolitis

Tn the D¥S3-induced colitts model system, weight loss ts apparent in mice beginning at

JP 2004-500028 A 2004.1.8
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day 4. Histological anatysis of the intesting reveals the prosence of garly patchy lesions
identifiable by the loss of epithelial cells and poblat cells. By day 8, wietzhe joss is fairly
severs {approximately 20% reduction) and the mice appear moribuad. Higeslogically, the gut
epithelivm is almest rorally destroyed a1 this stage. There is evidence of a large mixed
inflammatory cell infiltration into the larsina propria and submucesa. The inflammatery cell
nlilteate uppesrs 1o ba composed primarily of T cells, B cells and granulocytes. By day 12,
wetght gain is apparcent as the mice recover, A this (ater stage, crypt recovery and cpithclial

regencrution provide hisological evidence of the beginning of repair processes.
DS8-indaced colitis and human IBD

The primary event in DSS-induced colitis is epithelial cell damuge. with inflammation
associated with immume activalion & secondary event. Whether epithelial cell damage or
immune dysregulation is the triggering event i human IBD is unclear. The made] of DSS-
colitis is therefore useful in providing an oppertunity 1o study the development and

conseguences of both processes.

SUMMARY OF TUE INVENTION

Molecules have been identified that correspond 1o genes that are regulated by the
DSS treatment. Such molecules arc useful in therapeutic, prognostic and disgnostic
applications in the trcatmeint of IBD and other gut pathologies. The present invention
provides novel palynucleotides and the encoded polypeptides. Moreover, the present
invention refates 1o vectors, hest cells, antihodies, and recombinaol methads for producing
the polynucleotides and the polypeptides. Also provided are diagnostic methods [or detecting
disorders refated to (he polypephdes and the polymuciearides encoding them, and therapeutic
methads for wealiny suck disorders. The invention further relates 1o soreenng methods for

identifving binding partners of the palypeptides.

The present invention provides novel polynucleotides and the encoded potypeptides.
Moreover. the present invention relatcs to vectors, host cells, antibodies. and recombinant
methads for producing the polynucleotides and the polypeprides. Also provided are

diagnostic metheds for detecting disarders related to the polypoplides and the pelynucleatides

JP 2004-500028 A 2004.1.8
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encoding them. and therapentic methods {or reating such disorders. The invention further

relates 10 sereening methods for identifving binding partners of the polypeplides.

In one embodiment, the invention provides an isclated nueleic acid moleculc
comprising a polynucleotide chosen from the group congisting of SEQ [D NO:1, SEQ (D
NO:2, 5EQ [ W03, SEQ ID NO:4, SEQ [D N0:5, SEG D NGes, SEQ 1D NQ:7, 3EG ID
NO:8, SEQHD MNO:9, SEQ ID NO:0, SEQ 1D N1, SEQ 1D MO 12, 5EQ I3 NO:13, SEQ
1D NO:14, SEQ ID NO: 15, SEQ ID NO:16, SEQ 1D NCr17, SEQ [D NQ:18, SEQ ID M0:19,
SEQ D NO:20. SEQ 1D NO:2T, SEQ 1D NO:22, SEQ ID NG:23, SEQ ID NO:24, SEQ ID
N0:25, SEQ ID NO26, SEQ ID NO:27, SEQ 1D NO:28, SEQ [D NO:29, SEQ ID MO,
SEQ 1D NO:31, SEQ ID NO:32. SEQ ID N0:33. SEQ 1D NO:34, SEQ [D NO:35. SEQ ID
NC:36, SEQ [ NG:37, SEQ ID NG:38, SEQ JD NG:39, SLQ WD NO:w44, SEQ ID NG41,
SEQ ID N0:42, SEQ ID NO:=43, SEQ 1D NO:44, SEQ 1D NO:45. SEQ ID NO:4G, SEQ ID
NC:47, SEQ 1D NO:48, SEQ [D NG9, SEQ 1D NO:50, SEQ 1D NO:31, SEQ 1D NO:32,
SEQ D NQ:33, SEQ ID NC:54, SEQ [D NO:535, SEQ D NQ:56, SEQ ID NO:57, SEQ D
NO:58, SEQ 1D NO:39, SEQ D NC60, SEQ ID NO:61 and SEQ [D NO:62.  Anather
embodiment comprises an isolated nucleic acid molecule at least 95% identical to the isolated
nucleic acid molecule of SEQ [D NO:I-62. A funher embodiment comprises an isolated
nucleiv avid molecule at least ten bases tn length that is hybridizable to the isclated nucleie

acid molzculs of SEQ ID NO:1-62 under sitingent conditions.

In enother embodiment, the invention provides an isolated polypeptide encoded by a
polynucleotide chosen from the group consisting of SEQ ID NO:1, SEQ ID MO:2, SEQ ID
N(O:3, SEQ ID NCed, SEQ 1D NO:5, SEQ I KO, S5EQ ID NC:7, SEQ ID NO:§, 5EQ 1D
NOY, SEQ D NO:10. SEQ ID NO:1T1, SEQ TD NO:12, SEQ ID NG-13. SEQ ID NO: 14,
SEQ 1D NO:15, SEQ ID NQ:16, SEQ I NO: 17, SEQ 1D NO:18, SEQ 1D NO:19. SEGID
NO.20, SEQ ID NO:21, SEQ ID NG:22, SEQ [0 NO:23, SEQ 1D NO:24, SEQ D NO:25,
SEQ 1D NO:26G, SEQ [D NO:27, SEQ ID NCG:28, SEQ LD NO:29. SEQ ID NO:30, SEQ 1D
NO:31. SEQ ID NO:32, SEQ TD NE:23, SEQ TD NO:34, SEQ ID NO:35, SEQ ID NO:36,
SEQ ID NO:37, SEQ [D N0:38, S8EQ [D N(:39, SEQ D NO:4C, SEQ 1D NO:41, SEQ D
N2, SEQ 1D NO:43, SEQ 1D NOd4, SEQ 1D NO:45, SEQ TD NO:46, SEQ D MND:47,
SEQ ID NC:4§, SEQ 1D NO:4%, SEQ [ NO:30, SEQ [D NO:51, SEQ ID NO:5Z, SEQ ID
N(:33, SEQ 1D NO:34, SEQ 1D NO:53, SEQ ID NO:56, SEQ D NO:57, SEQ [D NO:58,

JP 2004-500028 A 2004.1.8
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SEQ ID NO:539, SEQ ID NQ:60, SEQ 1D NO:61 and SEQ ID NO:62. I another
embodiment. the mventien provides an isolared nucleic acid moteouie cneoding the

polypeptide of the present invention.

In 2 further embodiment, the invention provides a substantially pure isolated DNA
molecule suitable for use 2s a probe for yenes regulated in gastrointestinal inflammation,
chosen from Ihe group consisting of e DNA molecules iderified in Table 1, having a 3
panial nucleotide sequence and length as deseribed by their digital address, and having a

characteristic regulation pattern [n gasiroinicstingl inflammation.

The present invention alse provides 2 system and method for delecting the presence of
2 gene regulated in gasirointestinal inflammation. {n one embodiment, the presens invention
provides a kit for suitable ror detecting the presence of a gene regulated in gastrotntestinal
milammanon, comprising al least one polynucleotide of the present invention, or {ragment
thereof having at least 10 contiguous bases, in an amount sufficient tor at least ane assay;
label meuns; instructions for use; and suilable packaging material. In one cothodiment, the
polynucleotide is chosen from the group consisting of SEQ 1D NQ:1, SEQ ID NO:2, SEQID
NO:3, SEQ 1D NOw4, SEQ 1D NO:3, SEQ ID NO:6, SEQ ID NG:7, SEQ 1D N(:8, SEQ ID
MNO:9, SEQ LD KO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ D NO:13, SEQID N4,
SEQ B3 NO:i5. SEQ ID NO:16, SEQ D NO:17, SEQ ID NO:18, SEQID N0, SEQ D
MO0, SEQ ID NO:21, SEQ ID NO:22, SEQ 113 NG:23, SEQ ID N0:24, SEQ 1D NO:25.
SEQTD NO:26, SEQ ID N0:27, SEQ ID N0:28, SEQ 1D NO:29, SEQ ID NO:30, SEQ ID
O3 SEQ D NO:32, SEQ ID NO:33, SEQ TD NO:34. SEQ D NO:35, SEQ ID O34,
SEQ I NC:37, SEQ [D NO:38, SEQ ID NO:39, SEQ ID NQ40, SEQ ID NO:41, SEQ [D
NO:42, SEQ [D NCrd3, SEG I ND:44, SEQ [D NO:45, SEG D NQ 46, SEQ ID NO47,
SEQ ID NOAE. SEQ I NCd®, SEQ 1D b0:30, SEQ I KO 'S), SEQ I NO:52. SEQID
N33, SEQ 1D NO:54, SEQ [ NO:55, SEQ TD NO:56, SEQ 1D NO:S7, SEQ I NO:38,
SEQ ID NO:3%, SEQ ID NOno0, SEQ D NO:61 and SEQ LD N0O:62. Another embodiment
comprises 2 pelynucleotide at teast 95% identical to the isoluted nucleic acid molegule of
SEQ LD NO:1-62. A further erabodiment comprises 2 polynucleotide at feast ten bages in
length that is hybridizable ta the isokared nuciete acid molecule of SEQ ID NO:t-62 under
stringen] conditions, 11 yer another embodiment the polymuclectide is chosen from the group

consisling of the DNA molecules tdentificd in Table |, having a 5 partial nucleotide

JP 2004-500028 A 2004.1.8
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sequence and length as deseribed by their digital address, and having a characteristic

regulalion pattern in gastrointesiinal inflammation.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects. and advantages of the present invention will
become better understood with reference to the following description, appended claims, and

yccompatying drawings where:

Figure 1 is 2 graphical representation of the results of TOGA analysis (TOral Gene
expression Analysis) using a §' PCR primer with parsing bases CGCG. showing PCR
products produced from mRN A extracted from colons isolated from untreated mice (Figure
14, 0 Days™), mRMNA extracted from colons iselated frem mice reeeiving DSS for four days
[Figure [B. "4 Days™), mRNA extracted from colons isolated fromt miee receiving DSS for
cight davs (Figure 1C, 8 Days™), and mRNA exiracted from colons iselated from tice
recciving DSS for taelve days (Figure 1D, ¥12 Days”). where the vertical index line indicates
a PCR product of about 458 b.p. that Is up-regulated by DSS treatment, reaching a maximom
ar eight days. where the ordinate is in arbitrary units of fluorescence intensity and the abscissa

is length of PCR product in nucleotides;

Figurc 2 is a graphicsl representation of mare detatled analysis of the 458 bp. PCR
product indicated in Figure 1, Figure 24 shows the PCR product oblained using an extended
5 primer as deseribed in the text; Figure 2B shows the PCR products obtained usinyg the
original PCR primers, and it Figure 2C, the traces from Figure 24 and 2B are overlaid,
demonstrating that the PCR product of the 1solated and sequenced clone is the same length as
the original PCR product. whete the ordinate is in arbitrary uris of Mucrescence intensity and

the abscissa 15 length of PCR. product in nucicotides;

Figure 3 is a graphical representation of the results of Northern Blot analysis of clone
IMX 2_46, SEQ [D NO: 19, where an agarose gel containing poly A enriched mRNA from
the four expenrnental samples {0, 4, 8 or 12 days DSS treatment) as well 2s size standards
was blolted aficr electropharesis and probed with radiolabetled IMX 2_46, SEQ [D NO: 10,

imaged using a phosphotimager and guantified. Quantitative results showing the reiative
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expression levels of the 1.6 kb transeripi were: 0 day, 64, 4 days, 53; & days, 223; and 12
days, 269. The ameunt of ENA kuded on the ge) was determined by probing for cyclophilin

("cye”).
Figure 4 is a graphical represemation of the results of RT-PCR of clone IMX2_48,
Figure 5 is a graphicat representation of the resuits of RT-PCR of clone IMN2 74,

Figure 6 is a graphical representation of the results of Northern blat analysis of clone
IMX 2 17.SEQ 1D NO. 3, where an agarosc gel containing paly A enriched mRNA, from the
experimenta) samples and size standards was blotted after electrophoresis, probed. imaged
using a phosphorimager and quantificd. Figure 6A shows the resuits from C5TBL/G mice
with DSS colitis 0. 4. 8, or 12 days alier treutment, C57BL/% mice with aCD3 ileits 0, 4, 30
or 72 hours after treatment, as well as samples trom large intestines from FVB, mdr knock-
out mice without colitis and mdr knock-sut mice with colitis. Fignre 6B shows the results
from Balb/c mice with DSS colitis 0. 4, 8. or 12 days afier treatment, Balb/e mice treared
with 0%, 5% and 2% DSS, and Ba'b/c mice with 2CD3 ileitis O, 6. 30 or 72 hours after
treatment. The predicted transeript size for IMX2_ 17 CRP-ductin 1s 6.6 Kb; (he actazl

(ranscript size found in this stody was approximately 6.5 Kb,

Figure 7 is a graphical representation of the results of Notthern blot analysis ol clongs
IMX 2_22, SEQ [D NO: 4, where an aparese gel containing polv A coriched mRNA from the
experimental samples and size standards was bloned after electrophoresis, prohed, imaged
using a phosphorimayer and quantified  Figure 7A shows the results from C57BLAG mice
with DS$ colitis 0, 4, &, or 12 days after treaument, C37BL/6 mice with oCD3 ileins 0. 6, 30
of 72 hours after trearment, as well as samples from large intestines from FVB, mdr knock-
out mice without coljtis, rdr knock-out mice with colitis and CS7BLs6 sploen. Figure 7B
shows the resulis from Balbie mice with DSS caliis §, 4, 8, or 12 days after weatment, Balbic
mice with ¢CD3 ileitis 0, 6, 30 or 72 hours sfier treatment, and CS7BL/6 normal bymphoid
tissue samples {MLM, PP, spleen and thymus}. The predicted transeripr size for WMX2 22

HPK1 is 2.7 Kb; the actual transcpt size found in this study was approximately 2.8 Kb.
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Figure 813 a graphical representation of the results of Northern blot analyvsis of clone
IMX 2 28 SEQ ID NO: 5, where an agarose gel comaining poly & enriched mRINA from the
experimental samples and size standards was bloued aficr eteetrophoresie, probed. imaged
using a phosphorimager and quanified. Ficure 8A shows the results fram C37BL/G mice
with 2SS coliiis €, 4, 8. or [2 days afier treatmeni, C37BLSS mice with «CD3 ileitis 0, 6, 30
or 72 hours after treatment, as well as samples from Jarge intestines from FYB, mdr kneck-
oul mice withour colitis and mdr knock-out mice with colilds. Figure 88 sliows the resulls
from Balbic mice with DSS colitis 0. 4, §, or 12 duys afler ireatmeni, Balb/c mice treated
with 0%, 5% and 8% DSS, and Balb:c mice with aCD3 ileitis {, 6, 30 or 72 hours after
treatment, The predicted transoript size foe IMX2_28 DRA is 2.6 Kb: the actual transeript

size found in this study wag approximatcty 3 Kb,

Figurc 9 is a graphicai representation of the results of Northers blot analysis of clone
M3 2_33, SEQ 1D NCx21, where an zgarose gel containing pely A enriched mRMA from
the experimental samples and size standards was hlotted after electrophoresis, probed,
imaged using a phosphorimager and quantified. Figure 3A shows the results from CS7BL/AG
mice with DSS colitis 0, 4, 8, or 12 days aficr treaiment, C37BL mice with eCD3 ilcitis 0,
6. 30 or 72 hours after treatment, as well as samples from large intestines from FVB, mdr
knock-out muice without ceolitis and mdr knock-vut mice with calhis. Figurc 9B shows the
results from Balbit mice with DSS celitis 0. 4, 8, or 12 days after treatment, Balbe mice
treated with 0%, 5% and 8% D35, and Balbic mive with uCD3 ilegtis 0. 6, 36 or 72 hours
after treatment. The predicted transeript size for IMX2_33 SLPTis 1.1 Kby; ilie actual

transcript size found in this study was 1.1 IKb.

DETAILED BESCRIPTION OF THE PREFERRED CMBODIMENTS

Definjtions
The following definitions are provided 1o faciliale understanding of certain terms

used throughout this specification.

In the present invention. “isalated” refers ta material removed [rom its original

environment (£ g, the natural envitonment if it is navurally occuering}, and thus is altered. "by
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the hand of man” from its natural state. For example, an isolated polynucleotide could be pan
of a veetor or a composttion of matter, or could be contained within a cell, and still be
“isolated” because that vector, composition af matter, or purticular cell ts not the original

environment of the polynuclestide.

I the present ivention, o "secreled” protein refers to those proteins capable of being
directed 1o the ER, secrelory vesicles, or the extracellular space as a result of a signal
sequence. as well as those proteins released into the extracellular space without necessarily
contaiming a signal sequence, Ifthe secreted protein is released into the extracellular space.
1he scereted protein can underge extracelluiar processing o produce a "mature” protein.
Reicasc into the extraccllular space can accur by many mechanisms, including exocvtosts and

proteolytic cleavage.

As used herein. a "polynucleotide” refers 1o a molecule having a nucleic acid
sequence conlained in SEQ I NO:1-62. For example, the polynuclectide can contain all or
part of the nucleotide sequence of the full length ¢DNA, sequence, including the 5' and 3*
untranslated sequences, the coding region, with or without the signal sequence. the secreted
pratein coding region. as well as fragments, epiropes, domains, and variants of the nucleic
acid sequence. Moreover, as used fierein, u "pelypeptide” refers to a molecule baving the

transtated urmine acid sequence generated from the polynucleotide as broadly defined.

A "polynucleotide” of the present invention alée includes those paiynucleatides
capable of hybridizing, under striugent hybridizution vonditions, to scquences contained in
SEQ D NO:1-62, or the complement thereof, or the cDNA. "Stringent hybridization
cenditions” refers o an overnight incubation a1 42° C tn a solution comprising 50%
formamide, 5x S3C (730 mM NaCl, 75 mM sodium cirrate), 50 mM sodium phosphate (pH
7.6}, 3% Denhardt's solution, 10% dexiran sulfate, 2nd 20 pyml denatured, sheared salmon

sperm DNA | followed by washing the filters in 0.1x $5C at sbout 65°C.

Also contemplated are nucleic acid molecules thas hybridize to the polynucleotides of
the present invention at lower stringency hybridization conditions. Changes in the siringency
of hybridizavien and signal detection arc primarily accomplished through the manipulation of

formarnide concentration (iower percentages of formamide result in lowered strngency); salt
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conditions. of wmperature. For example, lower stringeney condiions inclade an overnight
incubation at 37°C in a solution eqmprising 6X SSPE (20X SSPE - 3M NaCl; 0.2M
MaH:PO,: 0.020 EDTA, pll 7.4, 0.5%, SDS, 30% formamide, 100 ugmi salmon sperm
hlocking DNA;

fallowed try washes ui 30°C with [x 55PE, 0.1% SDS. [n addition. to achicve even lower
stringency, washes performed foltowing stringent hybridization can he danc at higher salt

soncentrations {e.g. 3x 38C).

Nete that variations in the abave conditions may be accomplished through the
inclusion and‘or substitution of alicmate blocking reagents used to suppress hackyround in
hybridization experiments. Typicul blocking reagents include Derkardt's reagent, BLOTTC,
heparin, denatured salman sperm DIVA, and commercially availuble proprietary formulations.
The inclusion of specific blocking reagents may require maodification of the hybridization

conditions described above, due to problems with compatibility.

Of course, a polynucleotide which hybridizes anly ta polyA+ sequences {such as any
3' terminal polyA+ tract of a cDNA shown in the sequence listing}, or to a complementary
streteh of T {or 1) residues, would not be included in the definition of "polynucleotide,” since
such a polynucleatide would hybrdize to any nucleic acid molecule conraining a poly (A)

stretch or the complement thereof (e.2., pracrically any double-stranded cDNA clone),

The pelynucleotide of the present inventien can be composed of any
polyribonucleotide or polydeoxribonuclectide. which may be unmodilied RNA or DNA or
modified RNA or DNA. For example, polynucleotides can be composed of single- and
double-siranded DNA, DNA that is » mixture of single- and double-siranded regions, single-
and double-stranded RNA, apd RNA that 15 mixiure of single- and double-stranded regions,
hybrid molecules comprising DNA and RNA that may he single-stranded or, more typically,
double-stranded or a mixture of single- and double-stranded regions. In addition, the
polynucleotide can be composed of triple-siranded regiotts comprising RNA or DNA or both
RMA and DNA. A pelvnucicotide may also contain ane or more moidified bases or DNA or
ENA backbones modified for stability or for ather reasons. "Modified" hases include, for

exampie, tniylaled bases and unusual bases such as inosine. A variery of modifications can
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be made to DNA and RNA; thus, “polynucieotide” embraces chemically. enzyvimaticatly, or

metgholically modified torms.

The polypeptide of the present invention can be compaosed of smino acids joined
cach other by peplide honds or modified pepude bonds, 1.¢., peptide isosteres, and may
contain wming acids ather than the 20 genc-cncoded amine 2cids. The polypeptides may be
modified by cither natural processes, such as pesitranslational precessing, or hy ehemica)
modification techmigues which are weil known in the art. Such modifications are well
described in hasic 1exts and in more detailed monosraphs, as well as in a voluminous research
literature, Modifications can oteur anywhere in 2 polypeptide. ineltding the peptide
hackbone, the amino acid side-chains and the aming or carboxyl termint. [t will be
apprecizted that the same type of medification may be present in the same or varying degrees
at several sites in a given polypeptide. Also, a given polvpeptide may contain many types ol
madifications. Polypeptides may be branched, for example, as a result of ubiquytination, and
they may be cyclic, with of without branching. Cyclic, branched, and branched cyclic
polypeptides may result from postiranslation natural processes or may be made by synthelic
metheds. Modificalions include acetylation, acylation, ADP-ribosyiation, amidation,
covalent anachment of flavin, vovalent atachment of 2 heme moiety, covalent attachment of
a nucleotide or nucleotide derivative, cavalent attachment of a lipid or lipid derivative,
covalent avtachmenr of phosphetidvlinasiiol, eross-linkine, cyclization. disulfide bond
formaticn, demethylation, formation of cavalent crass-links, formation of cysteine, formation
of pyroglutamare, formulation, gamma-carhoxyviation, glvcosylation, GPI anchor formation,
hydroxylation, indination, methylation. myristoylation, oxidation, pcgylation, proteolytic
processing, phosphorylation, prenylation. racemization, selenoylation, sulfation, transfer-
RMNA mediated addition of amine acids to prateins such as arginylation, and ubiquitination.
(Sce, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, Ind
Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993},
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. Johnsen.
Ed.. Academic Press. New Yark, pes. 1-12 (1983); Seifter et al.. Meth Enzyiol 182:626-646
(19499}, Rattan <t al,, Ang KY Acad Sci 063:48-62 {1992).)

"A pelypeptide having biclogical activity” refers 10 polypeplides exhibiting activity

sirmilar, hut not neceasartly identical to. an activity of 4 polypeplide of the present invenuon,
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including mature forms, as measured in a particulur biolopical assay, with er without doss
dependency. o the case where dose dependency does exist, it need not be identical to that of
the polypeptide. but rather substanttally similar to the dose-dependence in a given activiry as
compared lo the polypeptide of the present imvention (i.e., the candidate polypeptide will
cxhibil greater activity or not more than about 25-fold tess and, preferably, not morc than
about tenfold less activify, and rmost preferably, not more thun aboul three-fold less activity

relative 1o the polypeplide of the present invention.).

The transiated amno acid sequence, beginning with the methionine, is idemified
aithough other reading frames can also be easily wanslared vsing known nielecular biclegy
techniques. The polypepuides produced by the translatien of these aflemnative open reading
frames are specifically cortemplated by the present invention.

SEQ 1D M0:1-62 and the translations of SEQ 1D NO:1-62 are sufficiently accurate
and otherwise suitable for a variely ol uses well known in the art and described further below.
These probes will alse hybridize 1o nucleic acid molecules in biological samples, thereby
cnabling a variety of forensic and diagnostic methods of the invention. Simitarly,
polypeptides identified (rom the rransiations of SEQ [D M0:1-62 may be used to generate
untibodies which bind specifically to lhe secreted profeins encoded by the eDINA clones
wenified,

Nevertheless, DNA sequences gencrated by sequenicing reactions can contain
sequencing errors. The errors exist as misidenrified nucleotides, or as insertions or deletions
of nucleotides in the generated DNA sequence, The erronieous)y inserted or deleted
nuelestides cause frame shifts in the reading frames of the predicted amine acid sequence. Tn
these cases, the predicted amino acid sequence diverges from the actual amino acid sequence,
even though the generated DINA, seyuence may be greater than 9% 9% identical io the actual
DMA sequence (for example, one base insertion or deletion in un open rewding frame of over
10600 bages).

The present invenrion also relates to the genes corresponding te SEQ 1D NO:1-62,
and wanslations of SEQ [D NO:1-62. The correspardling gene can be isolated in accordance
with known methods using the sequence information disciosed herein, Such methods include
preparing prohes or primers from the disclosed sequence wnd wWentifving or amplifying the
cormesponding gene from appropriate sourees af genomic material.
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Also provided i the present invention are specics homologues. Species
homolegues may be solated and 1dentificd by making suitable probes or primers fram the
sequences provided herein and screening a suilable nuceleic acid source tor the desired

homologuc.

The polypeptides of the invention cun be prepared in any suitable manner. Such
polypeptides include iselated naturally oceurming potypeptides, recombinantly produced
polypeptides, synthetically produccd polypeptides, or pelypeptides produced by a
combination of these methods. Means for preparing such polypeptides are woll undersioed in

the art.

The polypeptides may be in the form of the secreted protein, including the matare
form, or may be & part of & laruer protein, such as a fuston protein (sec below). It is often
advantageous to include an additianal amino acid sequence which conlains secretory or
leader sequences, pro-sequences, scquctices which aid in purification, such as multiple

histidine residues. ar an additanal sequence for stability during recombinant production.

The polypeprides of the present invention are preferably provided in an isolated form,
and preferably are substantially purified. A recombinantly produced version of i
potvpeptide, including the secreted polypeptide. can be substantially purified by (he one-siep
method described i Smith and Johnson, Gene 67:31-40 (1988). Polvpeptides of the
invention also can be purified from natural or recombinant sources using antibodies of the

invention raised against the scerated protein in methods which are well known in the art.

Signat Sequepces

Methods for predicting whether a proiein hus a signal sequence, as well as the
cleavage point for Lhal sequence, are available. Tor instance. the incthod of McGeoch, Virus
Res. 3:371-286 (1983}, uses the informatien from a short N-terminal charged region and 2
subsequent uncharged region of the complste (uncleaved) protein. The method of von
Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the information from the residnes.
surrounding the cleavage sie, 1ypically residues -13 to +2_ where +1 indicares the amino
tcrminus of the secreted proicin. Therefore. from a deduced amino acid sequence, a signal

scquence and mature sequence can be identified,
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Polvnucieotide and Pfvpeptide Variants

“Variant” refers 1o 4 polynucleotide or polypeptide differing fram the polynuelcotide
or polypeptide of the present invention. but retaining esseniizl properties thereof, Generally,
variants ars overall elosely similar, and, in many regions, identical ta the polynuciectide or

polypeptide of the present invention.

“identity” per s has an arl-recognized meaning and ean be egleuiated vsing published
technigues. (See, e.z2. (COMPUTATIONAL MOLECULAR BIGLOGY, Lesk, A M., ed.,
Oxford Fniversity Press, New York, {1988); BIOCOMPUTING: INFORMATICS AND
GENOME PROJECTS. Smith, D.W ., ed., Academic Press, New York. (1993); COMPUTER
ANALYSIS OF SEQUENCE DATA, PART L. Griffin, A.M., and Griffin, 11.G., eds..
Humana Press, New Jerscy, (1934} SEQUENCE ANALYSIS IN MOLECULAR
BIOLOGY, von Heinje. G.. Academic Press, (1987); and SCQUENCE ANALYSIS
PRIMER, Gribskov, M. and Devereux, 1., eds., ¥ Stockion Press, New York, (1991).) While
there exiss a number of methods to measurs identity between twe polynucleotide or
polypeptide sequences. the term "identity” is well known to skilled artisans. (Carillo. H., and
Lipton, D., SIAM I Applied Math 48:1073 {1988).) Methods commonly emploved to
determing identity or similacity between two sequences include, but are ot limited o, those
disglosed in “Guide to Huge Computers.” Martin I. Bishop, ed., Academic Press, San Dicgo,
(1994), and Carille. H., and Lipton. D., SIAM J Applied Muth 48:1073 (1988). Methods for
aligning polynucleotides or polypeptides are codified in computer programs. including the
GCG program package {Devereux, 1., et al,, Nucleic Acids Rescarch (1934 12(1:387
(1584)), BLASTP, BLAST™, FASTA (Atschul, 5.X. et el 1 Molee. Bial. 215:403 (19903,
Bestfit program { Wiscansin Sequence Apalysis Package, Version 8 for Unix, Genetics
Conyputer Group, University Research Park, 575 Science Drive, Madison, W1 53711 (using
tie local homelogy algorithm of Smith and Waterman, Advances in Applied Mathematics
2:452-489 {1981).}

When using any of the scquence alignment programs (o determine whether a
particular scquence s, for instance, 95% identical to a reference sequence, the parameters are
set so that the percentage of identity is caleulated aver the fizll length of the reference
polynucleotide and that gaps in identity of up to 5% of the total rumber of nucleotides in the

reference polynueieotide are allowed.

A preferred method for determining the best overall match between a query soquence

(a sequence of the present invention) and a subject sequence, alsa referred (o as a global
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sequenee ahgnment, can be determined using the FASTDE computer program based an the
algorithm of Brutlay et al. (Comp. App. Bicsa. 6:237.245 (1990).) The tevm “"sequence”
inoludes nuclsotide and amino acid sequences. In a sequence alignment the query and
subject sequences are ¢ither both nucleotide scguences or both amino acid sequences. The
result of said global sequence alignment is in pereent identity. Preferred parameters used ina
FASTDE search of u DNA sequence 10 caleulate pereent idenlity are: Matrix=Unitary, k-
wple=4. Mismaich Fenalty=1, Joining Penally=230, Rundomization Graup Length=0, and
Cutoff Score=1, Gap Penalty=>5. Gap Size Penalty 0.05, and Windew Size=500 or query
sequence length in nucleotide bases, whichever is shorter. Preferred parameters cmployed to
caleulate percent identity and similarity af an zmine acid alignment are: Mateix=PAM 150, k-
tupde=2, Mismatch Penalty= 1, Joining Penalty=-20, Randommization Group Length=0, Cutoff
Score=l, Gap Penalty=3, {iap Size Penalty=0.05, and Window Size=500 or query sequence

leagth in amine acid residues, whichever is shorter

As an illustration, a polynucletide having s nucleotide sequence of a1 least 95%
"identity” 1o a sequence contained in SEQ LD NO:[-62 means that the palynucieatide is
identical 10 a sequence contained in 3EQ 1D NO:1-62 or the cDNA except that the
polynucleotide sequence may include up 1o five potnt mutations per each 100 nucleotides of
the total length {not just within & given 100 nucicotide stretch). 1n other words. to ohtain a
polwnuclcatide having a nucleatide sequence at least 95% identical to SEQ 1D NO:1-62, up to
5% of the nucieotides in the sequence contained in SEQ TD NQ:1-62 or (he ¢cDNA cun be
deleted, inserted, or substitured with other nucleotides. These changes may ecour anywhere
throughout the polynueleotide.

Funther embadiments of the present invention include polynucteotides having at leasi
80% identity, more prefecably at least 90% identity, and most preferably at least 95%, 96%,
7%, 98% or 99% identity to a scquence contained in SEQ [D KO:1-62. Of course, due 10
the degencracy of the genctic code, one of ordinary skill tn the art will immediately recognize
that a large number of the pelynucieotides having at least R3%, 90%;, 95%, 9653, 97%, 98%.
ar 99% identity will cncode a polypeptide identical (o an amino acid sequence contained in
the translations of SEQ [D NO:1-62.

Similarly, by a polypeptude having an amino actd sequence having at least, for
example, 95% "identity” to a relerence polypeptide, is intended that the amino acid sequence
of the potypeptide is identical 1o the reference polypeptide cxcept that the polypeptids

sequence may include up to five amino acid aligrations per each 100 aming acids of the total
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length ef the reference polypeptide, In other words. to obtain a polypeptide having an aniino
acid sequence at Jeast 95% identical to a reference aming acid sequencs, up to 5% of the
armino acid residues 1n the reference sequence may be deleted or substituted with another
atgino acid, or a aumber of amino acids up to 5% of the total amino acid residucs in the
reference sequence may be inserted into the reference sequence These alterations of the
reference sequence may oceur al the amino or carboxy terminal positions of the reference
aming acld sequence or anviwhere between those terminal positions, interspersed sither
individually among rosiducs in the reference sequence or in one or imore contiguous groups

within the referenee segquence.

Furlhier embodiments of the present mvention include polypeptides having a least
BO% dentity, more preferably at least 85% identity, more preferably at least 90% identity,
and most preferably at lcast 93%, 96%, 97%. 8% or 99% identity Lo an amino acid sequence
contained n translations of STQ D NO:1-62. Preferably, the above pulypeptides should

exhibit al Jeast one biological activity of the protein.

In a preferred embodiment, polypeplides of the present invention include potypeptides
having at least %0% similarity, more preferably at least 5% similarity, and still mare

preferably at least $6%, 9740, 98%, or 99% similarity 10 an amino acid sequence contaied in
rrangiations of SEQ TD NO:{-62.

The variants may contain alterations in the coding regions, non-ooding regions, or
both. Especiully prefemed are polynueleotide variants containing alierations which produce
silent substitutions, additions, or Jelericus, but do not alter the propenics or activities of the
encoded polypeptide. Nucleotide variants produced by silent substitutions due 1o the
degeneracy of the genetic code are preferred. Moreover, variants in which 5-10, 1-5, or 1-2
amino acids are substituted, deleted. or added in any combination are also preferred.
Pohymucleotide variants can be produced for a variety of reasons, e.4., to optimize codon
expression for a particular host (thange codons in the human mRNA tu those preferred by 2

bactenal host such as L. coli).

MNaturally ocemring vanams are called "allelic variants,” and refer to one of several
alternale forms of 4 yeue accupying a given lacus on a elromosome of an erganism. (Genes

I, Lewin, B., wd., John Wiley & Sons. New York (39%5).) These allclic variants can vary at
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either the polynucleotide and/ar polypeplide level. Allernatively, non-nalurally eceurring

vanants may he produced by mutagencsis technigues or by direct synthesis.

Using known methods of protein engineering and recombinant DNA echnology,
variants may be yenerated 1o improve or aiter the characieristics of the polypeptides of the
preseal mvention. For instancs, one ar mote amine acids can be deleted from the N-terminus
or C-termninus of the secreted protein withour substantial loss of biological function. The
authors of Ron et al.. J. Biol. Chem. 268 2984-2988 (1993} reported veriant KGF preteins
having heparin binding activity even after deleting 3, 8. or 27 amino-terminal amino acid
residues. Similarly, Toterferon gamma exhibited up o ten times higher activity after deleting
§-10 amino acid residues from the carboxy terminus of this protein. (Dobeli etal , J,
Biotechnology 7:199-216 (1988).}

Morcover, ample evidence demaonstrates that variants often retain a biological activity
similar to that of the naturally occurring protein. For example, Gayle and coworkers (7. Biol.
Chem 268:22103-22111 {1993)) conducted extensive mutational analvsis of human cytokine
IL-1 2. They used random mutagenesis 1o generate over 3,500 individual 1L.- | 4 mutants that
averaged 2.5 amino acid changes per variant over the eatire length of the molecule. Multiple
mutations were examined al every possible amine acid position. The tvestigators fourd that
“[m]ost of the molecuie could be altered with little effect an cither [binding or biciogical
activity]." {See Gayleet al., (1993}, Abstract.) In fact, only 23 uniyue amine acid sequences,
out of move than 2,500 nucleotide sequences examined. produced a protein that significantly

differed in activity from wilki-lype.

Furthermore. even if deleting one or more aming acids from the N-terminus or C-
terminus of a polypeptice resuits in modification or loss of onc or more hialogical functions,
other bialogical uctivitics may stil be retained. For example, the ahility of 4 deletion variant
10 induce and/ar to hind amibodies which recowmize 1he secreted form will likely be retained
when less than the majority of the residues of the secreted form are removed from the N-
terminus or C-terminus. Whether a panicular palypeptide lacking N- or C-terminal residues
of a protein retains such immunogenic activities can readily be determined by routine

methods described herein and otherwise known in the art

Thus, the invemion further includes polypenptide varianis which show suhstantial
biclogical activity. Such variants include deletions, inscrtions, inversions, repeats, and

subslitutions selected according to general niles Knawn in the art so as have little effect on
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activity. For example, guidance conceming how to make phenotypicallv silent amino acid
substitutions is provided in Bowie, J, U etal., Scicnce 247:1306-1310 (1990), wherem Lhe
authors indicate that there are two main strategies for studying the wlerance of 2n aming ectd

sequence Lo change.

The first strategy exploits the tolerunce of amina acid substitutions by natural
selection during the process of evolution. By comparing amino acid sequences in different
species. conserved aming acids can be identified. These congerved amine acids are likely
important for pratein funetion. Tn contrast, the amino acid positions where substiustions have
been tolerated by natural seleetion indicates iat these positions are not critical for protein
functicn. Thus, positions telerating amino acid substinrion could be medified while still

maintaining malogical activity of the protein.

The second strategy uses gepetic engineering o introduce amina acid changes at
specific positions of a cloned gene to identify rogions critical for protein function, For
example. site directed mutagenesis oc alanine-scanning mutagenesis (introduetion of single
alanine mutations at cvery residue in the molecule) can be psed. (Cumningham and Wells,
Science 244:1081-1085 (1989).) The resulting mulant moiccules can then be tested for

biological activity.

As the authors state, these iwo strategics bave revealed that proteins ace surprisingly
tolerant of amino acid substitutions. The authers further indicate which aming acid changes
are likely to be permissive ot certain amino acid positions in the protcin, For example, most
buried {within the tertiary strusture of the protein) amine acid residues require nonpolar side
chajns, wherecas few features of surface side chains are gencrally conserved. Moreover.
lolerated conservative amino acid substitutions involve replaccnient of the aliphalic or
hydrophohic amine acids Ala, Val, Leu and Tle; replacement of the hydroxy! residues Ser and
Thr; replacement of the acidic residues Asp and Glu; replacement of the amide residucs Asn
and Gin, replacement of the basic residues Lys, Arg, and His; replucernent of the aromatic
residuss Phe, Tyr, uad T,
and replacement of the small-sized amioe acids Ala, Ser, Thr, Met, and Gly.

Besides conservative amino actd substitution, variants of the present invention include
{i} substitutions with ene or mare of the ron-conserved antino acid residues, where the
substituted aming acid residues may or may not be one encoded by the genetic code, or (i1}
substitution with one or wore of amino acid residues having a substituer group, or (iif}

JP 2004-500028 A 2004.1.8
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fusion of the mature polypeptide with another compound. such as a cornpound to increase the
siability andsor solubility of the polypeptide (for example. polyetitylene glycol), or (iv) fusion
of the polypeptide with additional amine acids, such as an 1gG Fe fusion region peptide, or
leader or seeretory sequence, of 2 sequence facilitating purification. Such variant
polypeptides are deemed te be within the scope of thase skilled in the r from the teachings

hergin.

For exwmple, polypeptide variants containing aming acid substitutions of charged
amiuo acids with other charged or neutral amine acids may produce proteins with tnproved
characteristics, such as [ess aggregation. Aggregation of pharmaceutical formulations beth
reduces activity and increases clearance due to the sggregare’s immunogenic activity,
(Pinckard et al,, Cin. Exp. Immunol. 2:331-340 {1967); Robhins et al., Diabetes 36: 838-
345 (1987); Cleland et al., Cnit. Rev. Therapeutic Drug Carricr Systems 10:307-377 (1993))

Polynucleotide and Polvpeptide Fragments

In the present invention, a "polynuclcoride fragment” refers 10 a short polynucleotide
having a nucitic scid sequence contained in that shown in SEQ ID NO:1-62. The short
nacleatide fragments are preferably at least about 15 nt, and more preferably al least about 20
nt. still more preferably at least about 30 nt, and even more preferably, at least about 40 it in
length, A fragment “at least 20 0t tn lengh.” for example, is intended to include 20 or more
contiguous bases frem the cDNA sequence contained in that shown in SEQ D NO:1-62.
These nucleotide fragments are useful as diagnostic probes and primers as discussed herein.

Of course, larger fragments (e.g., 50, 150, and more nucleotides) are preferred,

Maorcover, representative cxamples of polynucleotide fragments of the invention,
include, for example. [ragments having 4 s¢quence from about ucleotide number 1-50, 51-
{00, 101-150, 15)-200, 200-250, 251300, 301-350, 351400, 401-450, to the end of SEQ ID
NOrE-62. In this context "abour” includes the particularly recited ranges, larger ar smaller by
several (5,4, 3, 2, or 1) nueleotides, at cither terminus or at both termini. Preferably, these
fragments encode a polypeptide which has biologicul activity.

Tn the present invention. a "potypeptide fragment" refers 10 2 short amine acid
sequence comained in the translations of SEQ ID NO:1-62. Protein fragments may be “free-
standing,” or comprised within a larger pelypeptide of which the fragment forms a part or
region, most preferably as 4 single conlinuous region. Representative examples of

polypeptide fragments of the invention, include, for example. fragments from about amino

JP 2004-500028 A 2004.1.8
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acid number 1-20, 21-48, 41-60, or 61 10 the end of the coding region. Moreover,
palypepride fragments can be about 20, 34, 4. 30 or 60, amino acids in length, In this
context “about” includes the parncularly recited ranges, larger or smaller by several (5. 4, 3,

2, ar 1) amino acids, al either extreme or & both extremes.

Preferred polvpeptide fragments include the scereted protein as well as the mature
form. Further preferred polypeplite fragments include the secreted protein or the matwre
form having a continuons series of deleted residues frem the amino or the carboxy werminus.
or both, For example, any number of umine acids, ranging from 1-60, can be deleted from
the amino terminue of cither the seereted polypeptide or the mature form. Similarly. anv
number of amine ackls, ringing from 1-30, can be deleted from the carboxy terminus of the
secreted prolein or mature form. Furthermore, any combination of the above amine snd
carboxy terminus delctions arc preterred. Smularly, polyaucleotide fragmemnts cncoding these

polypeptide fragments are also preferred.

Also prefoited are polypeptide and polynucieotide fragments characterized by
structural or functional demains, such as fragments thal comprise ulphu-hefix and alpha-helix
forming regions. beta-sheet and beta-sheet-forming regions, turn and rn-forming regions,
ceil and cotl-forming regions, hydrophilic regions, hydrophabic regions, alpha anwhipatkic
regions, beta amphipathic regions, flexible regions, surface-forming regiens. substrate
binding region, and high antigenic index regions. Polypepiide fragments of the translations
of SEQ) 113 NC:1-62 falling within conserved domains are specifically contemplated by the
present invention. Moreover, polynucleotide fragments encading these domains are also

comemplated.

Other preferred [ragments are bivlogically active fragments, Biologicaily aclive
frapments arc these exhibiting acivily similar, but not necessarily identical, to an activity af
the polypeptide of the present invention. The bialogical uchivily of the fragments may

include un wmproved desired uclivity, or a decreased undesirable activity.

Epitopes & Antibodies

in the present invention, "epitopes” refer 10 polypeptide fragmems having antigenic or
immunogenic activity in an animal, especially tn & human, A preferred embodinzent of the
presem invention relares 1o a polypeptide fragment comprising an cpitope, as well as the
polynucieotide encoding this fragment. A region of a protemn molecule wo which an antibody
can bind is defined as an “amigenic epitnpe.” In contrast, an “immuncgenic epitope” is

JP 2004-500028 A 2004.1.8
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defined as a part ol a protein that clicits an anubady response. (Sce, for instance, Gevsen et
al., Proc. Matl. Aczd. Sci. USA 81:3998-4002 (19853).)

Fragments which function as cpitopes may be produced by any conventional means.
(See, e.p, Houghien, R AL Proc. Natl Acad. Sei. USA 82:5131-5135 (1985} further
described in 1.5, Patent No. 4.631.211.)

In the present invention. antigenic cpitopes preferably conluin u sequence of at least
seven. mare preferably at least nine, and most preferably between about 15 (o aboyt 30 emme
acids. Antigeme epitopes are useful to raise antibodies, incJuding monoclanal antibedics,
that specifically bind rthe epitope. {See. for instance, Wilson et al.. Cell 37.767-778 (1934);
Sutctiffe, J. G. o1 al, Science 219:660-860 (1983).)

Sisnilarly, immunogenic $pitopes can be used to induce antibodics according to
methods well known In the art. (See. [or instance. Sutcliffe eval., supra; Wilson et al., supra;
Chow, M. et al.. Proc. Natl. Acad. Sci. USA E2:910-914; and Bittle, F. ). et al,, . Gen.
Virol. 66:2347-2354 (1985).) A prefeaed imnunogenic cpitope includes the secreted
pratein. The immunegenic epitopes may be presented together with a carrier protein, such as
an albumin. te an animal systemn {such as rabbtt or mouse) or. if it is long enough (at least
about 23 amino actds), without 2 carrier. However, immunogenic epitopys comprising as few
as 8 (o 10 amino acids have been shown to be sufficient 1o raise antibodics capable of binding

1o, at the very least, linear spitopes in a denulursd polypeptide (e.g.. in Western hlaming.)

As used herein, the teem "antibody” (Ab) or "monecional wnlibody” (Mab is meant to
include intact molecules as well as antibody [ragments {such as, for example, Fab and F(ab")2
fragments) which are capable of specifically binding to protein. Fuab and F(ab"2 [ragraents
lack Lhe Fe fragment of intact antibedy, cicar more rapidly from the circulaion, and may
have less nop-specific tissuc binding than an intact antibody. {Wahl et al., } Nucl. Med.
24:316-325 (1983).) Thus, these [ragments are preferred, as well as the products of a FAB or
other immunoglobulin expression library. Morsover, antibodies of the presemt invention

jnclude chimeric, single chain, and humanized antibodies.

Additional embodiments include chimerie antibadzes, e.g., humanized versions of
murine monocional antibodies. Such humanized anttbodics may be prepared by known

techuiques, and affer the sdvantage of rednced immunogenicity when the antibodies are

JP 2004-500028 A 2004.1.8
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administered to humans. [n one embodiment, a huminized monoctonal antibody comprises
the variablc region of a murine awttbody (or just the antigen binding site thereof) and a
constant region derived from a human antibody, Allematively. a humanized antibody
fragment may comprise the antigen binding site of 2 murine mounoclonal antibedy and 2
variable region fragment (lacking the antigen-binding site) derived from a human antibody.
Procedures for the preduction of chimerie and further engineered menoclonal antibodies
include those described in Riechmann et al. (Newee 33.2:323, 1988), Liu et al. (PNAS
84:3435. 1987), Larrick ot al. (Bio/Technologr 7:934, 19891, and Winter and Harris (7775
2140139, May, 1993),

One method fer producing an antibody comprises immunizing a non-iuman animal,
such us a lransgenic mouse, with 4 polypeptide translated from a nucleetide sequence chosen
fromy SEQ 1D NG 1-62, wherehy anubodies directed against the polypeptide transiated from a
nucleotide sequence chosen from SEQ (12 NO:1-62 are generaled in said animal. Procedures
have been developed for generating human antibodies in non-human animals. The antibodics
may be partially human, or preferably completely human. Non-buman animals (such as
transgenic mice} into which genetic material encoding one or mere human immuneglobulin
chains has been intreduced may be employed. Such transgenic mice may be geneticalty
altered 1n a variety of ways, The genetic manipulation may result in human tmmuneglobulin
polypeplide chains replucing endogenous immunoglobulin chains i at least some (preferably
virtually all) amibodies produced by the animal upon immuntzation. Antibodies produced by
immunizing transgenic animals with a polypeptide ranslated from a nucleotide sequence
chesen from SEQ 1D NO:1-62 are provided herein.

Mice in which onc or more endogenous immunaglobulin genes ave inactivated by
various means have heen prepared. Human immunoglobulin genes have been intraduced into
the mice 1o replace the inactivated mouse genes. Antibodies produced in the ammals
incarporate human immunogiobulin poiypeptide chains encoded by the human genetic
materisl introduced inte the animal. Examples of techmiques for production and use of such
transgenic animals are described in U8, Patenis 53.814.315. 5,569,823, and 5.345.806, which

are incorparated by reference herein

JP 2004-500028 A 2004.1.8
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Monoclonal antibedies may be produced by conventional procedures, e.g., by
immortalizing spleen colls harvested from the transgenie animat afler completion of the
immunization schedule. The spleen cells muy be fused with myclom ¢ells o produce

hybridomas, by convemional procedures,

A method [or producing a hybridema ccll line comprises timmunizing such a
fransgentc ammal with & immunogen comprising al least scven contiguous aming acid
residues of a pelypeptide translated from a nucicotide seyuence chosen from SEQ ID NQO:1-
62; harvesting splecn cetls from the immunized animal: fusing the harvested spleen celis o a
myeloma ccll Iine. thereby generuting hvbridoma cells; and identifymg @ hybridema cell line
that produces a monoclonal annbody that binds a palvpeptide transtaled fram a nucleotide
sequence chosen from SEQ ID NO:1-62. Such hybridoma cell lings, and monoclonal
antibodies produced therefrom. are encompassed by the present invention. Monoclonal

antibodies secreted by the hybridoma cell line are purified by conventional technigues.

Antibodies mav be employed i an in vitro procedure, or administered in vivo to
inhibit hinlogical activity induced by a polypeplide transiated from z nuclestide sequence
chosen from STQ 1D NQO:(-62. Disorders caused or exacerbaied (diceetly or indireetly) by
the interaction of such polypeplides of the present invention with cell surface receptors thus
may be lreated. A therapeutic method involves in vivo administration of a blocking antibedy
to a mammal wr an amount effective for reducing a biologieul achivity induced by a

polypeptide translated from a nucleolide scquence chusen from SLEQ 1D NO:1-62.

Also provided herein are conjugates comprising a detectable {e.g., diggnostic) or
therapentic agent, attached to an antibody directed against 4 polypeptide translated from 2
nueleotide sequence chosen from SEQ 1D NO:1-62. Examples of such agents are well
known, and include but are not limited 1o diagnostic radionuclides, therapeutic radionuclides,

and cytotoxic drugs. The conjugates {ind use in in vitrn of in vive procedures.

Lusion Proteins

Any polvpeptide of the present invention can be nsed W generate fusion proieins. For
example, the pulypeptide of the present invention, when fased to 2 scecond protein. can be
used as an antigenic tag. Antibodies raised against the polypeptide of the present invention

can be used to indirectly detect the second protein by binding to the polypeptide. Moreover,

JP 2004-500028 A 2004.1.8
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becanse socreted proleins targer eellulay locations based on trafficking sigoals. the
pelypeptides of the presem invention can be used as larysting moberules once fused 10 other
proteins.

Ixamples of domains that can be fused Lo palypeptides of the present imvention
include not only heterolagous signal sequences, but alse other heterologous functional
regons. The fusion docs not necessanly need Lo be direct, but may occur through linker

sequences.

Moreover, fusion protems may also be engincered 10 improve characteristics of the
polypeplide of the present invention. For instance, a region of additional amino acids,
panticularly charged umime acids, may be added to the N-terminus of the polypeptide to
improve stability and persistence during purification ftom the host cell or subsequent
handiing and storage. Also, peptide moteties may be added to the polypeptide to facilitate
purification. Such regions may be removed prier to final preparation of the polypeptide. The
addition ol peptide moieties 1o facilitate handling of polypeptides are famiiiar and routine
technigues in the art.

Mereover, polypeptides of the present invention, including fragments, and speeifically
epitopes, can be combined with parts of the constant demain of immunoglobulins (IgG),
resulting, in chitmeric polypeptides. These fusion proteins facilitate purification and show an
inereased haif-life in vivo. Oncreported gxample deseribes chimeric proteins consisting of
the first two domains of the human CD4-polypeptide and various demains of the constant
regions of the heavy or lighi chains of mammalian immunoglobuling, (EP A 394,827,
Traunccker ot al., Naturc 331:84-86 {1988)) Fusion proteins having disulfide-linked dimeric
structures (due io the IgG) can also be more efficiont in binding and neutralizing other
moalecules, than the manomeric secreted profein or prolein fragment alone. (Fountoulakis e
al., J. Biochem. 270:3958-3964 (1995))

Stmilarly, EP-A-0) 464 533 (Canadian counterpart 2045869) discloses fusion proteins
comprising various portions of cupstant region of imrmunoglobutin molecules together with
anather human protein or part thereol. In many cases. the Fe part in a fusion protein is
beneficial in (herapy and dizgnosis, and thus can result in, for cxample, improved
pharmacokinetic properties, (EP-A 0232 262.) Altematively, deleting the Fe part after the
fuston protein has been expressed, detected, and purified, would be desired. For example, the

Fe portion may hinder therapy and diagnosis i the fusion protein is used as an antigen for

JP 2004-500028 A 2004.1.8
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immunizations. [n drag discovery, tor example. human proteins, such as hIL-5, have heen
fused with Fc portians tor the purpose of high-throughput screening assavs to identify
amagonists of hIL-3. {Seg, D. Bennett et at., J. Molezular Recognition 8:52-58 (1993); K.
Johanson et al., 1. Biol. Chem. 270:9459-3471 {1993).)

Morcover, the polypeptides of the present invention can be fused to marker
sequencas, such as a peptide which facilitates purification of the fused polypeptide. In
preferred embodiments, the marker amino acid sequence is 4 hexa-histidine pepride, such as
the 1wy provided in a pOE vector (QIAGEN, [nc, 9239 Eton Avenuee, Chatsworth, CA,
913117 among others, many of which are commercially availabic. As described in Gentz et
al., Proc. Natl, Acad. Scl. USA 86:821-824 (1989), for instance. hexa-bistiding provides for
convenient purification of the fustan protein. Another peptide tag useful for purification, the
"HA" 1ag, corresponds (0 an epitope derived from the influenza hemagglutinin proteis.
(Wilson ot al.. Cell 37.767 (1984}

Thus. any of these above fusions can be cngineered using the polynucleotides

or the polypeptides of the present invention.

Vectors, Host Cells. and Protein P'roductien

The present invention also relates to vectors coniatning the polynuclectide of the
present invention. host cells, and the production of polypeptides by recombinant techniques.
The vector may be, for example. a phage, plasmid, viral. or retroviral veotor. Retroviral
veciors may be teplication compeient ot replication defective, In the ater case, viral

propagaiion gencrally will aecur enly in complementing host cells.

The pelynucteotides may be joined 1o a vector containing a selectable marker for
propagation in  host. Cienerally, 2 plasmid vector is introduced in a precipiiate, such
as a caleium phosphate preciptiate. or in a complex with a charged lipid. If the vectorisa
viruz, it may be packaged in vitro using an appropriate packaging cgll line and then

transdueed into host cells.

Tha polynucleotide insert should be operatively linked 10 sn appropriate promorer,
such og the phage lambda L promaler, the E. coli lag, trp. phoA and tac promoters, the SV4Q
early and late promoters and premoters of retrovivat LTRs, (o name a few. Other switable
promoters will be known (o the skilled artisan. The expression sonstructs will further conain

sites for wanseription initiaton, lemination. and, i the transcrihed region. a ribosome

JP 2004-500028 A 2004.1.8
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binding site for tranalation. The coding portion of the transcripls expressed by the constructs
will preferably include a translation initiating codon at the beginning and 2 termination codon

(LAA, UGA or UAG) appropriately positioned at the end of the polypeptide to he translated.

As indicated, the expression vectars will preitrably inctude at least one selectable
marker, Such markers include dihvdrofalate reductase, G418 ar ncomycin resistance for
eukaryolic cell culture and tetracy< line. kanantycin or umpicillin resistance genes for
culturing in £, colé and other bacteria. Representative examples of appropriste hosts inciude,
but are not limiied 10, bactenal cells, such s E. cofi, Strepromyces and Sabmonelle
tvphimurium cells; fungal cells, such as yrast cells; insect cells such as Drasophiia 52 and
Spodoprera 5f9 cclls; ammal cells such as CHO, 03, 293, Bowes melanoma cells and plunt
cells. Appropriate cuiture mediums and conditions tor the above-deseribed host cells are

known in the art.

Among vectors preferred for use in bacteria inglude pQET0, pQES( and pOE-Y,
available from QIAGEN, Inc.; pBluescript vectors, Fhageseript vectors, pNHEA, PNH1Ba,
pNHIBA, pNH46A, available from Stratagene Cloning Systems, Inc.; and ptre99a, pKK223-
3, pKK233-3, pDR 340, pRITS availzble from Pharmacia Biotech, Inc. Among preferred
eukaryotic vectors are pWLNEQ, pSVICAT, pOGH4, pXT1 and pSG availabie from
Stratagene; and pSVK3, pBPV, pMSG and pSVL available from Pharmacia. Olher suitable

vectors will be readily apparem 10 the skilled artisan.

Introduciion of the construct into the host cell can be effected by calcium phosphate
ransfection, DEAE-dexirun mediated transfection, cationic lipid-mediated transfection,
clectroporation, transduction, infection. or ather methods. Suck methods are deseribed in
many standard laboratory manuais, such as Tavis er al., Basic Metheds In Molecular Biclogy
(19863, Itis specifically comemplated that the polypeptides of the present invention may in
fact be expressed by a host cell tacking a recombinant voetor.

A polypeptide of this invention can be recovered and purified from recombinam cell
cultures by well-known methods including ammenium sulfate or ethanof precipitation, acid
extraction, anion or cation cxchange chromatography, phosphocellulose chromatography,
hydrophebic interaction chromaiography. affinity chromalography, hydroxylapatite
chromatography and lectin chromatography. Most preferably, high performance liquid

chromatography ("HPLLC™) is emploved for purification.
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Polypepudes of the present invention, and prelecably the secreted form, can alse be
recoveretl from: products purified from nattral sourees, including badily fuids, tissucs and
cells, whether directly isolated or cultured; products of chemical synthetic pracedures; und
products produced by recombinant teshniques frem a prokaryotic or eukaryatic host,
inchuding, for example, bacteriai, yeast. higher plant, insect, and mummutian gejls.
Deprending upon the host employed in a recombinant production procedure, the polvpeptides
of the present invention may be glveasylated or may be non-glycesylated. In addition,
polypeptides of the invention may alse include an initial modified methionine residue, in
some cases as 4 result of hosi-mediated processes. Thus, it is well known in the art that the
N-terminal methioning encoded by the translation initiation codan generallv is removed with
high efGeiency from any protetn afier translation in all sukaryotic cells. While the N-
lerminal methionine on most protetns aiso is efficiently removed in most prokaryotes, for
some proteins, this prokaryolic removal process is inefficient, depending on the nature of the

anyivo acid to which the N-terminsl methionine is covalently linked.

Uises of the Polvnucieotides
Each of the pofynuctentides identified herein can be used in numerous ways as
reagents. The following description should be considered exemplary and utilizes known

techniques.

The polynuclestides of the present invention are useful for chromosome
identifcation. There exists an ongoing need 16 identify new chromosome markers, since few
chromosome marking reagents, hased on aclual sequence data (repeat polymorphisms), are
presently available. Each polynucleotide of the present invention can be used as a

chromosome marker.

Erieily. sequences can be mapped to chromosomes by preparing PCR primers
fpreferably 15-23 bp) from the sequences shown in SEQ 1D NO:1-62. Primers can be
selected using computer analysis se that primers do not span more than one predicted exon in
the genomic DNA. These primers arc then used for PCR sercening of somatic cell hybrids
conizining individuat human chromosomes. Only those hybrids containing the human gene

corresponding ta the SEQ [D NO:1-62 will yicld an smplified fragment.

Similarly, samatic hybrids provide a rapid method of PCR mupping the
poiynucieatides to particelar chromosomes. Three or more clones can be assigned per day

using a single thermal cycler. Motcover, sublocalization of the palynucleotides can be
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achieved with panels of speeifie chromosome fragments. Other wene mapping strategies that
can be used nclude in sity hvhwidization, prescreening with labeled Taw-sorted
chromusomes, and preselection by hybridization (o construet chromosome specific-cDNA

libraries.

Precise chromosomal lacalion of the pelynueleotides can also be achieved using
fuarescence in sit hybridization (FISH) of a metaphase chromasomal spread. This
techmique uscs palynucleotides as shoit as 500 or 600 bases; however, polynucleotides 2,000-
4,000 bp are preferred. For a review of this iechnique, see Verma st al., "Human

Chromosomes: a Manuzl of Basic Techniques,” Pergamon Press. New York (1988).

Fer clirormosome mapping, the polynucleotides can be used individually (1o mark a
single chromoseime or a single sile on that chromosome) or o panels (for marking multiple
sitgs and/or muliple chromosomes). Preferred polynucleotides correspond to Lhe noneeding
regiong of the cDNAs because the coding sequences are more likely conserved within gene

families, thus increasing the chanee of cross hybridization during chromosomal mapping.

Onee a polynucleotide has been mapped 1o a precise chromosemal locatieon, the
physical position of the polynucleotide can be used in linkape analysis. Linkage analysis
establishes comnhertance belween a chromosamal Jocation and presentation el a particular
discase. {Discuse mapping data ate found. for oxample, in V. McKusick, Mendelian
Luheritance in Man (availzbic on line througlt Johns Hopkins University Welch Medical
Library).) Assuming 1 megabase mapping resolution and one gene per 20 kb, a cDNA
precisely localized to a chromesomal regon essociated with the discase could be one of 50-
500 potential causative genes.

Thus. once coinheritance is established. differences in (he polynucleotide and
the corresponding gene between affected and unaffected individuals can be exanuined. The

pelynuclestides of SEQ [D NQ:L-62 can be used for this analvsis of individual hunans.

First, visible structural alicrations in the chromosongs, such as deletions or
translocations, are exammmed i chromosome spreads or by PCR. 1Fno structural alterstions
cxist. the presence of point mutztions are ascertainad. Mutations ohserved in sorme or all
affected individuals. but not n normal individuals, indicates that the mutation may causc the

disease. However, complete sequencing of the polypeptide and the corresponding gene from
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several normal individuais is reguired 1o distinguish the mutation from a polymorphism. 1fa
new polymerphism is identitied, this polymorphic polypeptide can be used for further linkage

anaiysis.

Furthermare, increased or decreased expression of the gene in affected individuals as
compated Lo vnaffected tdividuals can be assessed using pelynucicotides of the present
mvention. Any of these alterations {altered cxpression, chromosemal rearrangement. or

mutation) can be used #s a diagnostic or prognostic marker.

In addition o the foregoing, a polynucleotide can be used to control gene expression
threugh triple helix formation or antisense DNA or RNA. Both methods rely on binding of
the polynucleotide to DNA or RNA. For these techniques, preferred polynucleotides are
usnalty 20 10 40 bases in length and complementary to sither the region of the genc invelved
in lranseription (tripic helix - see Lee et al., Nuel. Acids Res. 6:3073 (1979): Cooney et al.,
Seience 241:456 (1988); and Dervan ¢t al.. Science 231:1360 (1991) ) or 1o the mRNA. itsell
(antisense - Okano, J. Neurechern, 36:360 {1991}, Oligodeoxy-nucleatides ag Antigense
Inhibitors of Gene Expressien, CRC Press, Boca Raton, FL {1988).) Triple helix formation
optimally results in a shut-off of RWA transcription from DNA, while antisense RNA
hybridizarion blocks translation of an mRNA melccule into polvpeptide. Both technigues are
effective in model systems, and the information disclosed herein ¢an be used to design

antisense or trple helix polynueicatides in an effon 1o 1eat disease.

Polyvnuclootides of the present invention are also useful in gene therapy. One goal of
gene therapy is to insert 4 normial gene into an organism having a defective gene, o an effort
ta correct the genetie defect. The polynuclectides disclosed in the present invention offer &
means of targeting such genelic defects in a highly accurate manner. Another goal is to nsert
a new genc that was nol present 1a the host genome, thereby producing a new trait in the host

cell.

The polynuclvaiides are alse uselul for identifying individuals from minute biological
samnples. The United States military, for example. is considering the use of restriction
fragment length polymorphism (RFLP) for identification of its persanncl. In this technique,
an individual's genomic [YNA is digesied with one or mere resiriction enzymes, and probed
on & Southern biot (o vield unique bunds for identifving personncl. This method does not

suffer from the current limitations of "Deg Tags” which can be last, switched, or stalen,
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making positive identification difficult. The polynucleotides of the present inveation can be
used as additional DINA markers for RFLP.

The polynuclestides af the present invention can also be used as an altemative o
RFLP, by determining the actual basc-by-hasc DNA sequence of selected portions of an
individual's genome. These sequences can be used 10 prepure PCR primers lor amplifying
and 1solating soch selected DINA, which can then be sequenced. Using this technique.
individuals can he identificd because each individual will have a unique set of DNA
sequences. Once an unigue 1D databasc is established [or an individual, pasitive
identification of that individual, iving or dead, van be made from extremely small lissue

samples.

Forensic biclogy alse benefils from using DNA-based idenlification lechnigues as

disclosed hersin. DINA sequenres taken from very smalt bislogical samples such as tissues,

€.¢., hair or skin, or body fluids, ¢.g.. blood, saliva. scmen, ete., can be amplified using PCR.

In onc prior art technique, gene sequences amplified from patymorphic loci, such as DQa
class 1| HLA gene. are used in forensic biology te identify individuals. (Erlich, I, PCR
Technetogy, Freeman und Co. (1992).) Once these specific polymorphic feci are amplified,
they are digested with one or more restriclion enzymes, vielding an identifying set of bands
on a Sowthem blot probed with DNA carrespending 1o the DQa class [LHLA pene.
Similarly. pelynucleatides of the present invention can be used s polymorphic markers for

farensic purposes.

There is also a need for reagenis capable of tdentifving the source of a particular
tissue. Such need arises, for ¢xample, in {orensics when presented with tissue of unknown
origin. Appropriate reagents can comprise. for example, DNA probes ar primers specifie ta
particular tizeue prepared from the sequences of the present invention. Panels of such
reagents can identify tissue by species andsor by organ type. In a similar fashion, these

reagents can be uscd (o screen Lssue cultures for contamination.

in the very least, the polynuclcotides of the present invention can be used as
molecular weight markers on Southern gels, as diagnostic probes for the presence of a
speeific mRNA in 2 panicular cell type, as a probe to "subtract-out” known sequences i the
process of discovering novel polynucientides, for selecting and making oligomers for
atiachment 10 a "gene chip” ar other support, o ruise anli-DNA antibodies using DNA

immunization techniques, asd as an antigen to elicit an immune response.
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Lses of the Polvpeptides
Each of the potypeptides identified herein can be nsed in numerous ways, The

following description should be considered exemplary and utilizes known technigues.

A pelypepuide of the present mvention can be used 10 assay protein levels ina
biolagical sample using antbody-based lechmiques. For example, protein expression in
tissues can be studied with classical immunohistologicat methods. (Jalkanen, M., e al , J.
Cell. Biol. 101:976-985 (1985}, Jalkancn. M., ctal, ). Cell . Biol. 105:3087-3096 (1987).)
Onher antibody-based methods useful for detecting protein gone expression include
immunoassays. such as the enxyme linked immunosorbent assay (ELISA ) and the
radioimmunaassay (RIA). Soitable antibody assay tabels ate knewn in the ant and inctude
enzyme labels. such as. glucose oxidase. and radioisotopes, such as lodine ("7, '), carbon
{'*c3), suifur (5}, mritium (*H), tndium ¢ PInd, and weehnerivm {™™Te), and Nuorescent labels,

such as (luorescein and rhodamine, and biotin,

Irr addition to assuying scereted proictn (evels in a biological sample, proteins can also
be detected in vive by imaging. Antibody lubels or markers {or iz vive tmaging of protein
inclule these detectable by X-radiography, NMR ot ESR. For X-radiography, suitable labels
include radioisoropes such as barium or césium, which emit delectable Tadiation but are noy
overtly harmful 1o the subject. Suitable markers for NMR und ESR include those with it
derectable characisristic spin, such as deuterium, which may be incorporated inte the

antibody by labeling of nutrients for the relevant hybridoma.

A protein-specific annhody or antibedy fragment which bas been lubeled with
an appropriate deteetable imaging moiety, such us a radioisotope (for cxample, L'“L H:In,
¥™Te), a radio-opaque substance, or a material detectable by nuclear magnetic resenance, is
introduced (for example, parenteraily. subcutaneously, or intraperitoneatly) into (he mammal.
1t will b understood in the art that the size of the subject and the imaging system used will
determine the quantity of imaging moiety needed lo produce diagnastic images. In the casc
of a radicisotope moicty, for & human subject. the quantity of radicactivity injected will
normally range from about 5 1o 20 millicurics of Tz, The labeled antibody or antibody
fragment will then preferentially accurnulate at the location of cclls which contain the
specific pratetn. In vivo tumeor imaging is described in $.W. Burchicl ¢t al.,

"Immunopharmacekinctics of Radiclabeied Antibodies artd Their Frugments.” {Chapter 13 n
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Tumor Imaging: The Rudiochemical Detection of Cancer, S.W. Burchiel and . A. Rhodes,
cds.. Masson Publishing Inc. (1982}.)

Thus, the invention provides a diagmostic methed of a disorder, which involves (a)
assaying the expression of & polypentide of the present invention in cells or body fluid ol an
individual; (b) cumpaning the level of pene expression with  stendard gene cxpression level,
whereby un increase or decrease in the assayed polypeptide gene expression level compared
to the standard expression level is indicative of a disorder.

Morenver, potypeptides of the present invention can be used to treat disease.
For examplc, paticnts can be admimstered a polypeptide of the present invention in an effort
w replace absent aor decreased levels of the polvpeptide (e.g., insulin), to supplement absent
or decreased levels of a different polypeptide {e.g.. hemoglabin 5 for hemeglohin B, to
inhibil the activity of a polypeptide {c.g., an vncugene), (o aclivale the activity of a
polypeptide (c.g., by binding to a receptor), to reduce the activity of a membrane bound
receptor by competing with 1 for free Jigand {e.g., soluble TNF recepiors used in reducing

inflammation), or to bring about a desired response (&, blood vessel growth).

Similarly, anribodies directed to a polypeptide of the present invention can alse be
used to treaf disease. For example, administration of an antibody directed 1o 2 pelypeptide of
the peesent invention can bind and reduce overprodustion of the pelypeptide. Similarly,
adrninistration of an antibady can activaiz the polypeptide, such as by binding to a

polypeptide bound to a membrane (rcceptor).

At the very least, the polypeptides of the present invention can be used a3 malecular
weight markers on SDS-PAGE gels or on molecular sieve gel filiration columns using
methods well known to those of skill in the ari. Polypeptides can also be used (o raise
antibodies, which in wwm are used to meusure protein expression from a recombinant cell, as a
way of assessing transformation of the host celi. Morsaver, the polypeptides of the present

invention can be used to test the following hiological activities,

Biolegival Activities
The pelynucleatides and polypeptides of the present inventlion can be used in assays
10 test for one or more biological activities. If these polynucleotiides und polypeptides do

exchibit 2ctivity in a particular assay, it is likely that these molecules may be involved in the
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diseuses associated with the biological activity. Thas. the polynuclcotides and polvpepudes

could he used 10 reat the associated discuss,

Lmniune Activitiv

A palypeplide or polynueleetide of the present invention may be useful i treating
deficiencies or disorders of the immune system, by activating or inhibiting the profifiration,
differentiation, or mobilization {chemotaxis) of inunune cells. Immune cells develop threngh
4 process called hematepotcsis, producing myeloid (platelets, red blood cells, neutrophils,
apd muzcraphages) and [ymphoid (B and T lvmphocytes) cells from pluripotent stom cells.,
The enology af these immune deficfencics or disorders may he penetic, somatic. such as
cancer or some autormmune disorders, acquired {e.g., by chemotherapy or toxins), or
infectious. Moreover, a pelynucleotide or polypeptide of the present mvention can be used as

& marker or deteclor of a panticuiar immune system disease or disorder.

A polmucteotide of polypepuide of the present invention may be useful in weating or
detecting deficiencies or disorders of hemalopoietic eells. A polypeptide or polynucleotide of
the present invention could be used W inereasc differentiation and proli feration of
hematopoietic cells, including the pluripotent stem cells, in an effort to treat those disorders
associated with a decrease in certain {or many) types hematopeietic cells. Examples of
immunologic deficiency syndremcs include, but are not limited to: blood protein disorders
(e.g. agampaglobulinemia. dysgammaglobulinemia). staxia telangiectasia, common varighic
immunedeficiency, Digeorge Syndrome, HIV infection, HTLV-BLY infection. leukoeyte
adhesion deficiency syndromc, lymphopenia, phagoeyte bactericidat dysfunction, severe
combined immunodeficiensy (SCIDs), Wiskoti-Aldrich Disorder, anemia, thrombocytopenia,
or hemogiobinura.

Morzaver. a polypeptide or polynucleatide of the present invention could also
be used ta medulate hemostatic (the stopping of bleeding) or thrombalytic activity {clot
formation). For example, by increusing hemoslatic or thrombolytic aetivity, a polynuclectide
or polypepuide of the present invention could be used 1o treat biood coagulation disorders
{e.g., afibrinogenemia, factor deficiencies), blood plateler disorders (s.2. thrombocytopenia),
or wounds resulting from trauma. surgery, or other causes. Altematively. a polynuelcatide or
polypeptide of the present invention that can decrease hemostarie or thrombolytic activily
could be used to inhibit or dissolve clotring. These molecules could be impartant in the

meagnent of heart attacks {infarcrion), suokes. or scaming.
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A polynucleotide or polypeptide of the present invention may also be useful in
treating or detecting autoimmunc disorders, Many autoimmunc disorders result from
inappropriate recognition of self as forcign material by immune cells. This inappropriate
recogrition results In an ymmune response leading to the destruction of the host tissue.
Therefore, the administration of a polypeplide or polynuclentide of the present invention that
inhibits an immune responsc, particularly the prolifecation, Jifferemtiation, or chemataxis of

T-celis, may be an effective therapy 1n preventing awtoimmume disorders.

Examples of autoimmunc diserders that can be treated or detected by the presem
invention include, but are not imited to: Addison's Diseuse, hemolytic anemia,
antiphosphelipid syndrome, rhenmatoid antuitis. dormatitis, aliergic encephalomyelitis,
glomcrulenephritis, Goodpasture’s Syndrerne, Graves' Discase, Multiple Sclerosis,
Myasthenia Gravis, Neurdtis, Ophthalmia, Bullous Pemphigoid, Pemphigus,
Polvendocrinopathies, Purpurn, Reiter's Disease. Stifi-Man Syndrome, Autoimmune
Thyroiditis, Systemic Lupus Erythematosus, Autoimmune Pulmenary Inflammation,
Guilain-Barre Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory

eye disease.

Similarly, allergic reactions and conditions, such as asthma (particularty allergic
aslhma} or other respiratory problems. may also he treated by a pelypeptide or pelynucleotide
of the present myvention. Moreover, these molecubes can b used 1o treat anuphylaxis,

nypersensitivity to an antigenie molecule, or blood group incompatibility.

A polynucleatide or palypeptide of the present invention may alse be used to treat
arddfor prevent organ rejection of prafl-versus-host disease (GVHD), Organ rejection ocours
by host immune ¢elt destruction of the transplanted tissue through an immune response.
Similarly, an immune response is also involved in GVHD, but, in this case, the foreign
transplanted immune cells destroy ihe host tissucs. The administration of 2 polypeptide or
pelynucleotide of the present invention that inhibits an inymune respense, particularly the
proliferanon. differentiation, or chemotaxis of T-cells, may be an effective therapy in

preventing organ refection or GVHD.

Shmilarly, a palypeptide or pelynucleotide of the present invention may alse be used
Lo modulate inflamunatien. For example, the polypeptide or polynucleotide may inkibil the
proliferation and differentiation of cetls involved in an inflammatary response. These

molecules ¢an be used to treat inflammalory conditions, both chronic and acute conditions,

JP 2004-500028 A 2004.1.8
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including inflammation assaciated with infeetion (e o, septic shack, sepsis, or systemic
Inflammarary response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality,
arthritis, complement-mediated hyperacite rejection. nephritis, cvtokine or chemokine
induced g injury, inflammatory bowel disease, Crohn's disease, or resuliing from over
production ef evtokings (e.g., TNF or [L-1.}

Hvperproliferative Diserders

A polvpeptide or polynucieotide can be uscd to treat or detcet hyperproliferative
disorders. including neoplasms. A pelypeptide or polynuclestide of the present invention
may tnhibit the proliferation of the disorder through direct ar indirect interactions.
Altgrarively, a palypeptide or polynucleotide of the presemt invention may proliferate other
cells which can inhibit the hyperproliferative disorder.

For example. by increasing an immune responss, particularly increasing amigenic
qualities of the hyperproliferative diserder or by proliferating, differentiating, or mohilizing
T-cells, hyperproliferative disorders can be treated. This immune respornise may be increased
by either enhancing an existing immune respense, or by initiating a new immune respense.
Alternatively, deereasiog an immung response may slso be a methed of treating

hyperproliferative disorders, such as a chemotherapeutic agent,

Examples of hyperproliferative disorders that can be troated or detected by a
potynucleotide or polypeptide of the present jnvention include, but are not limited t©
ncoplasms located in the: abdomen. bone, breast. digestive system, liver, pancrcas,
peritoneum. endocrine glands (adrenal, parathyroid, pituitary, testicles, ovary, thymus,
thyzoid), eye, head and neck, nervous {oentral and peripheral), lymphatic system, pelvic. skin,
soft tissue, spleen, thoracie, aed urogenital.

Stmidarly, other hyperprofiferative disorders can also be treated or detected by a
polvnucleotide ar polypeptide of the present invention. Examples of such hyperproliferative
disorders include. but are not limited to: hypergammaglobuiinemia, lymphoproliferative
disorders. paraproleinemias, purpury, sarcoidosis, Sczary Syndrome, Waldenstron's
Macreglobulinemia, Guucher's Disease, histiocytosis. and any other hyperproliferative

disease, besides neoplasia, located in an orpan system lisled abave.
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Infectious Disease

A polypeptide or palynucleotide of the present invention can be used to treat or detect
infectious agents. For example, by increasing the immune response, particularly increasing
the proliferation and differentiation of B andier T ¢ells, infectious diseases may be treated.
The immane response may be increased by either ehancing an cxisting immanc response, or
by initiating a new imunune respense. Allematively. the paiypeptide or polynuclentide af the
present invention may lso direetly inhibit the infectious agent, without necessarily eficiting

AN JMmUNE response.

Viruses are one cxample of an infectious agent thal can cuuse disease or symptems
that car be treated or detected by a polynucleotide or palypeptide of the present invention.
Examples of viruses, include. but ar¢ net limited to the following DNA and RN A viral
familics: Arbovirus, Adenoviridae, Arenuvitidae, Arterivirus, Bimaviridac, Bunyaviridae.
Caliciviridag, Circoviridae, Coronaviridae, Flaviviridae, Hepadnaviridas (Eleparitis).
Herpesviridas (such as, Cytomegalovirus, Herpes Simplex, Hempes Zoster), Menonegavins
{e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), Orthomyxaviridae (e.g., Influenza),
Papovaviridag, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or Vaccinia),
Reoviridae {c.2., Rotavirus), Retroviridas (HTLY-{, HTLV-1, Leniivirus). and Togaviridac
(c.g., Rubivirus). Viruses falling within these families can cause a vartety of diseases or
symptoms, including, but not limited to: arthritis. bronchiollitis. cncephalitis, cye infectians
{e.3.. conjunclivitis, keratitls), chrenic fatigue svndrome. hepatitis (A, B, C, E, Chronic
Active, Delta), meningttis, oppartatistic intections {¢.g., AIDS), preumonia, Burkilt's
Lymphama, chickenpox, hemorrhagic fever, Measles, Mumps, Parainfluenza, Ttabies, the
common cold, Polio, leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g.,
Kaposi's, warts), and viremia. A polypeptide or palynucleatide of the present invention can
be used to treat or detect any ol these symptoms or diseascs.

Similarly, bacterial or fungal agents 1but can cause discasc or symptoms and that can
be treated or deteeted by a polynuelcotide or polypeplide of the present invention include, but
not limited 1o, the following Gram-Negative and Gram-positive haclerial femilies and fungi:
Actinomycerates (.8, Corvaebacterium, Mycobacterium, Norcardia), Aspergillosis,
Bacillaceae (¢.0., Anthrax, Clostridium), Bacleroidaceae, Blastomycesis, Bordetzlla,
Barrelia, Brucellosis. Candidiasis. Campylobacter, Coctidividomycosis. Cryplococcosis,
Drermatocycosss, Enterobucteriaceas (Klebsictia, Salmoneilz, Serraua, Yersinga),
Ervsipefothrix. Helicobacter, Lepionellosis, Leptospirosis, Listeria, Mveoplasmataies,

Neisseriaceas (e.g.. Acinetobacter, Gonorrhea, Menigococcal), Pasteurellacea Infections
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(.., Actinobacillus, Heamephilus, Pusteureila), Pseudsmonas. Rickettsiaceae,
Chlumydiaceag, Syphilis, and Staphylococeal. These hacterial or fungal families can cause
the following diseases or symptoms, including. but not itmited to: bacteremia, endocarditis,
cye Infections (conjunctivitis, wherculosis, uveilis), gingivilis, opportunistic infections (¢ g,
ATIDS related Infections), paronycbiz, prosthesis-related infections, Retter's Disease,
respiratory teacl infections, such as Whooping Cough or Empyema, sepsis, Lymc Disease,
Cat-Scratch Disease, Dysentery, Paratypheid Fever, food poisoning, Typhoid. pneumonia,
Gonorrhea, meningitis, Chlamydia. Syphilis. Diphtheria, Leprosy, Paratuberculosis,
Tuberculosis, Lupus, Botulism, gangrene, tetanus. impetige, Rheumatic Fever, Scarlel Fever,
sexually rausmiiled discases, skin discascs (e.g., cellulitis, dermatocyeoses), toxemia, urinary
wact infections, wound infeetions. A polypeptide or polynucisotide of the present invention

can be used 10 treat or detect any of these symptoms or diseascs.

Moreover, parasitic agents causing disease or symplorns that can be treated or
detected by a polynucleotide or polypeptide of the preseni. invention include, but net limited
10. the following families: Amebiasis, Babesiosis. Coccidiosis, Cryptosperidiosis,
Dientamoebrasis, Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis,
Theleriasis, Toxoplasmosis, Trypanosemiasis, arkd Trichomonas. These parasites can cause
a variety of diseases of symiptams. including, but not hmzted to: Scabies, Trombiculisis, sye
infections, intestinal disease {e.g., dysentery, mardtasis), liver discasc, lung disease,
opportunistic infections (¢.g., AIDS related), Malana, pregnancy complieations, and
toxeplasmosis. A palypeptide or polynucleotide of the present invention can be used to trear

or detect any of these symptoms or diseases.

Preferably, weatment using a polypeptide or polynuclestide of the present invention
could cither be by administering un effecttve amount of a polypeplide to the patient, or by
removing cells from the patient, supplying the ceils with & polynucleotide of the present
invention, and rerurniag the engineered cells to the patient (ex vivo therapy). Morzover, the
polypeptide or polynuelcotide of the present invention can be used as an antigen in a vaceing

to raise an immune response against infectious discase.

Regeneration

A pelynuclectide or polypeptide of the present invenion can be used o differentiate,
praliferate, and attract cells, leading to the regencration of tissuss, (See, Science 276:39-87
{1997).) The regencration of uissues could be used to repair, replace, or protect tissue

damaged by congemtal delects, rauma {wounds, burns, incisions. or ulcers), age, disease
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{e.g. asteoparasis, osteocarthritis, periodontal discase, Lver failure), surgery, including

cosmetic plastic surgery. fibrosis, reperfusion injury, or systemic cyloking damage.

Tissues that could be regenerated wsing the present invention inciude organs (e.g.,
pancreas, liver. intesting, Kiduey, skin, cndothelium), muscle (smooth, skeleta] or cardiac),
vascalar {including vascular endothelium), nervous, hematopaietic, and skeleral (bone,
cartilage, tendon, and higament} tissue. Preferably, regeneration occurs without or deercased

searring. Regeneration alse may include angiogenesis.

Moreover. a polynucleotide or pulypeptide of the present invention may increase
tegeneration of tissues difficalt to heal. For example, increased rendon/ligament regeneration
would quicken recovery time after damage. A polynuelentide or polypeptide of the present
invention could also be used prophylactically in an effort 1o wvoid damage. Specific diseases
thar could be weated include of tendinitis, catpal wmel syndrome, and other tendon or

ligament defects. A further example of tissue regencration of noun-healing wounds includes

pressure ulcers, ulcers associated with vascular insulficiency, surgica), and traumatic wounds.

Similady, nerve and brain tissuc could also be regenerated by using a polynuclectide
or polypeptide of the present tnvention to praliferate und dilferentiate nerve cells, Diseases
that eould be treated using this methad include centrat and peripheral nervous systent
diseases. neuropathics, oo mechunical and traumatic disorders (e.g., spinal cord disorders,
head wauma, cerebrovascutar disease, and stroke), Specificallv, diseases associated with
peripheral nerve injuries, peripheral neuropathy {e.g., resuling from chemotherapy or other
medical therapies), localized neuropathies, and eenreal nervous system diseases (e.g.,
Aleheimer's disease,

Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy-Drager
syndrome}, could all be treated using the polynuelectide or pelypeptide of the present

invgntion,

Chemotaxis

A polynucleotide or pulypeptide of the present invenlion may have chemotaxis
activity. A chemotaxic molecule attracts or mobilizes cells {c.g., monoeyics, fihroblasts,
neutrophils, T-cells. mast cells, eosinophils, epithelial and/or endothelial cclis) to a panticular
site i the body, such as inflamemation, infection, or site of hyperproliferation. The mobilized
exlis can then fight off and/or heal the particular trauma or abnormality,
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A polynucientide or polypeptide of the present invention may increase chemotaxic
actjvity of particulur cells, These chemoractic molceufes cun then be used 10 rear
inflammation, infection, hyperproliferative disorders. or any inunune system disorder by
increasing the number of cells targeied to a particular location in the body. For ¢xample,
chemotaxic molecules can be used 10 reat wounds and nther frauma 1o tissugs by atlracting
imrmune ¢ells to the jnjared location. Chemotactic molecules of the present invention can

also attract fibrablasts, which can be tsed 1o treai wounds.

It is also contemplated that o polynucleotide of polypeptide of the present invention
may inhibit chematactic activity. These molecules could alse be used o treat disorders.
Thus, a pelynuclentide or polypeptide of the present invention could be used as an inhibitor

of chemotaws,

Binding_Activity

A polypeptide of the present invention may be used to serecn for motecules that
bind to the polypeptid= or for molecules to which the polypeptide binds. The binding
of the polypeptide and the molecule may aclivale (agonist), urcrease, inkibit (antagonist), or
decrease activity of the polypeptide or the molecule bound. Examples of such molveuies

inclede antibedies, oligonucleclides, proteins (.., receptors),or small melecules.

Preferably, the molecule is closely related (o the natural lizand of the polvpeptide.
e.g., 2 fragment of the lipand, or a nawral substrate, a ligand. a structural or functional
mimetic. (See. Coligan et al.. Current Protocals in Immunology 1(2), Chapter 5 (1991).)
Simularly, the mokecule can be closely related to the natural receptor Lo which the palypeptide
binds, or al least. a fragment of the receptor capable of being bound by the polypeptide («.g.,

active site). In either case, the melecule can be rationaily destined using known techniques.

Preferably, the screening for these motecules invelves producing sppropriate ceils
which express the polypeptide, either as a seareted protein or on the cell membrane,
Preferred cells include cells from mummals, yeast, Drosophila, or £. coli. Cells expressing
the polypeptide (or celt membrane containing the expresscd pelypeptide) are then preferably
contacted with a test compound patentizlly cortaining the malecule o observe binding,

stimulation, or inhibitiun of activity of either the polypeptide or the molecule.

The assay may simply test binding of a candidate compound 1o the polypeptide,

wherein binding is detected by 2 label, or in an assay invelving compelition with a labeled
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competitor. Further, the assay may test whethet the candidate compound results in 2 signal

generated by binding o the polypeptids,

Alternatively. (he assay can be earried out using cell-free prepurations,
palypeptidermolecule affixed 10 a solid suppon, chemical librarics, or natival product
mixturcs. The assay may also simply compriss the steps of mixing a candidate compound
with a solution containing a polypeptide, measuring polypeptide/molecule activity or binding,

and compering the polypeptide/melecule activity or binding te 2 standurd.

Preferably, an ELISA assay ¢an measure polypeptide lovel or activity in a sample
(c.g.. hological sumple) using 2 monoclonal or polvelonal antibady. The antibody can
measure polypepude level or activity by either binding, directly or indirectly, o the

polypeptide or by competing with the polypepiide for a substrate.

All of these above assays can be used a5 diagnostic ot prognostic markers. The
malecules discovered using these assays can be used to wreat disease or 1o bring sbout a
panicular result in a paticnt {4, blood vessel growth} by activating or inhibiting the
polypeptide/molecule. Moreover, the assays can discover agents which may inhibit ar

enhance the production of the polypeptide from suirably manipulated cclls or tissues.

Theretere, the inventien includes 4 methed of identifying compounds which
bind e a polypeptide of the fnvention camprising the sieps of: {4} incubming a candidatc
binding compound with a polypeptide of the invention; and (b) detenmining if binding has
occurred. Moreover, the invention includes a methad of identifving agonisis’antagonists
comprising the steps of: (2) incubating a candidate compound with a polypeptide of the
invention, (b} assaying 2 biologicul activity, and {c} determining if a biolegical activity of the
polypeptide has been altered.

DOther Activities

A polypeptide or polynucleotide of the prezent invention may alsp increase ot
decrease the differentiation or proliferation of embryonic stem cells, hesides, as discussed
above, hsmatopeienic lineage.

A polypeptide or polyoucleatide of the present invention muy also be used Lo
modulate mammalian characteristics. such as body height, weight, hair calor, eve colar, skin,
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percentags ol udipose Ussue, pigmentation, size, and shape (e.g., cosmetic surgery).
Similarly, 2 poiypeptide or polynucleotide of the present invention may be used to moduiate
marnalian metabolisn affecting catabelism. anabelism, processing, utilizatton, and storage

ol energy.

A polypeptide or polynucleotide of the present invention may be uscd to change &
mamal's mental state or physical state by influencing bierhythms, circadian thythms.
depression (including depressive disorders), tendency for violence, tolerance for pain,
reproductive capabilities {preferably by gctivin or inhibin-like activity}, homnonal or

endacrine levels, appetite, Bbido, memory, stress, or other cognitive qualities.

A polypeptide or polynucleotide of the present invention may also be used as a food
additive ur preservative, such as 1o increase or decrease storage capabilities, fat content, lipid,

pratein, carbehydrate, vitamins, minerals, cofaclors or other nutritional components.

Other Preferred Embodiments

Giher preterred embodiments of the claimed invention inglude an isolated nucleie
acid molecule comprising a nucleotide sequence which s at least 80%, preferably at least
85%, more preferably ul least %0%. most preferably at least 95% identical Lo 4 sequence of at
ieast aboul 30 conliguous nucleotides in the pucicotide sequence of SEQ 1D NO:1-62.

Also preferred is a nucleic acid moiccule wherein said sequence of contiguous
nucleotides is included in the nucleotide sequence of SEQ IN NG:1-62 in the range of
positions beginning with the nuclectide at about the position of the 5* nueleotide of the clone
sequence and ending with the nucleotide at abou 1he position of the 3' nucleotide of the clone
sequence.

Also preferred is 2 nucleic acid molecile wheren said sequence of contiguous
nucleotidss is included in the nucleotide sequence of SEQ) ID NC:1-62 in the range of
positions beginning with the nucleotide at about the position of the §' nucleetide of the start
codon #nd ¢nding with the nucieotide ar about the position of the 3' nucleotide of the clone
sequence as defined for SEQ 1D NO:1-62.

Similarly preferred is a nuclejc acid moleeale wherein said sequence of conliguous
nueleatides is incleded in the nucleotide sequence of SEQ ID NCG:1-6G2 in the range of

pasitions beginning with the nuclectide a1t about the position of the 5' nucleotide of the first
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amine acid of he signal peptide and ending with the nucleatide at about the position of the 3'
nucleatide of the clone sequence as defined for SEQ ID NO:1-62.

Alsa prefecred is an isalated nuckeie acid molecule comprising a nucleolide sequence
which is at lcast 93% identical (o 2 sequence of at least about 150 contiguous nucleotides in
the nueleotide sequence of SEQ ID NO:1-62.

Further preferred {s an isolated nucleic acid melecule comprising a nuelectide
sequence which is at least 5% idenical to a sequence of at least aloul 500 contiguous
nuclentides 1n the nucleonde sequence of SEQ [D NO:1-62.

A further preferred embodiment is a nucleic acid moleeuls compnsing a nucleotide
sequence which is at [east 95% idenlical to the nucleotide sequence of SEQ D NO:1-62
beginning with the nucleotide at shout the pesition of the 3' nueleotide of the first amino acid
of the signal peptide and ending with the nuclectide at zhout the positien of the 3' nucleotide
of the clene sequence as defined for SEQ ID NO:1-62.

A further preferred embodiment is an tsoluted nucieic acid molecule comprising a
nucleatide sequence which is at least 95% identical to the complete nucleotide sequence of
SEQ [D NO:1-62.

Also preferred 15 an isolated nueleie acid molecule which hybridizes ander stringent
hybridizatien conditions to a nucleic 2cid melecule, wherein sald nucleic acid molecule
which hybridizes does oot hybridize uader stringent hybridization conditions te a nucleic acid

malecule having a nucicetide sequence consisting ol only A residucs or of anly T residues.

A further preferred embadiment is a inethod for derecting in a biological sample 2
nueleie acid melecule comprising a nuclestide sequence which ts at least 95% identteal to 2
sequence of at least 50 contiguous nucleotides in a sequence selected fram the group
consisling of: a nucleolide sequence of SEQ ID NCx:1-62, which method comprises a step of
companng & nucleotide sequence of at Teast one nucleic acid moleculs in said sample with 2
seyuence selected from suid greup and determining whether the sequence of saxd nucleic acid

molecule in said sample is al least 95% identical to said seleeted sequence,
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Also preferred v the above method wherein said step of comparing sequences
comprises Jetermining the extent of nucleie acid hybridization between nucleic acid
melecules in said sample and a nucleic acid melecule comprising satd sequence selected from
suid group. Similarly, alsu preferred is the above method wherein said step of comparing
sequences is performed by comparing the nucleatide sequence determined from 2 nuclsie
ucid melecule in said sample with said sequence selected from said group. The nucleic acid

malecules can comprise DNA molecuies or RNA molecules.

A furiher preferred embodiment ts u method for identifying the species, tissue or cell
wpe of a biological sample which method comprises a step of detecting nucleic acid
melecules n said sample, if any, compdsing a nucleatide sequence that is at least 95%
identicat 1o @ sequence of at least 30 contiguous nucleotides in a sequence seleeted from the
group consisting of: a nuefeonde sequence of SEQ D NO:1-62.

Also preferred s a method for diagnosing in a subject o pathological condition
associated with abnormal structure or expression of a gene. which methed comprises a step of
detecting in 2 biological sumple obtained from said subject nucleic acid moelecules. if any,
comprising « nucleotide sequence that s at least 95% identical lo & sequence of at [east 50
contiguous nuelcotides in a sequence selected from the group consisting of a nucleotide
sequence of SEQ ID NO:1-62.

The method for diagnosing a pathalogical condition can comprise 2 step of detecting
nuclete aeid molecules comprising a nucleatide sequence in & panel of at least twe nucleotide
scquences, wheren at least one sequence in suid punel is ar least 95% identical to a sequence

of at leas! 50 contiguous nucleotides in a sequence selected from said group.

Also preferred is 2 composition of matter comprising isolated nucleic acid molecules
wherein the muclentide sequences of said nuclele acid molecules comprise 2 panel of at least
two nucleotide sequences, wherein at lcast one scquence in said panel is at least 95%
identical 10 a4 sequence of atf least 50 contiguous nucteotides in & sequence selected from the
group consisting of: a nucleatide sequence of SEG ID NO:[-62. The nucleic ucid molecules

can comprise DMA molecules or RN A malgenles.

Also preferred is an 1solated polypeptide comprising un amine acid seguence at least
0% dentical 1o a sequence ol al least about 10 contigusus amine acids in an artine acid
sequence translated from SEQ D NO:1-02.
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Also preferted is a polypeptide, wherein said sequence of contiguous amina
acids is included in acids in an amine acid sequence translated from SEQ ID NO:1-82, in the
range of posilions beginning with the residuc at about the position of the first amine acid of
the secretsd portion and ending with the residue at about the tast smino acid of the npen

reading frame.

Also preferred is an isolated polypeptide comprising an amino acid sequence at least
95% identical 1o a sequence of af least about 30 cantiygueus @mino acids in an amina acid
sequence translated from SEQ ID NO:1-62.

Further preferred 15 on 1solated polypeptide comprising an amine cid sequence at
least #53% identical 10 2 sequence of wl least about 100 contiguous amino acids in an aming

acid sequence translated from SEQ [D NO:1-62.

Further preferred is an 1solated polypeplide comprising an amino acid sequence at

least 95% identical to acids m an amino acid sequence translated from SEQ ID ND:1-62

Further preferred is & method for detecting in a biologteal sample a polypeptide
comprising an amino acid sequence which is at least 90% identical to 1 sequence of at least
10 contiguous amino acids in a sequence selected from the group consisting of amino acid
sequences translated from SEQ 1D N(x:1-62, which methed comprises a step of comparing an
amino acid sequence of a1 least one palypeptide molecule in said sampic with 2 sequence
selected from said group and determining whether the sequence of said pelypeptide molecule

n said sample 15 at icast 90% 1dentical to said sequence of at least 10 contiguous aming acids,

Also preferred is the above method wherein said step of comparing an amine acid
sequence of at Jeast one polypeptide molecule in szid sample with a sequence selected from
said group comprises determuning the extent of sperific binding of polypeptides in said
sampic 1o an antibody which binds specifically to z polypeptide comprising an amino acid
sequence that 1s at least 90% identical to & sequence of at least 10 contiguous amine acids in a
sequence selected from the group consisting of amine ecid sequences translaizd from SEQ 1D
NO:1-62.
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Alsa preferred is the above methad wherein said step of compuning sequences is
performed by comparing the amino acid sequence determined from a polypeptide molecule in
suid sarople with sa1d sequence seleeted from sald group

Also preferred is 2 method for identifving the species, tissue or cell type ol
hialogical sample which method comprises « step of detecting pelypeptide molecules in said
sample, if any, comprising an amino acid sequence that is at least Y0% identical to a sequence
of at [cast 1C centiguous amine acids in a sequence selected from (he group conststing of

aming acid sequences translated from SEQ 1D M0:1-62,

Also preferred is the above method for identifving the species. tissue o cell type of a
biological sample, which methed comprises a step of derecting poiypeptide molecules
comprising @n amine acid sequence in a panel of at least two amine acid sequences, wherein
at least one seyuence in said pancl is at least 90% identical 10 1 sequence of a1 least 10

contiguous amino acids in a sequence selected from the ahove woup.

Also preferred is a method for diagnosing in a subject a pathological condition
agsociatgd with abnermal smmicture or expression of & gene. which method compriscs a step of
derecting in g hinlogical sample obtained from said subject polypepiide molccules comprising
an aming acid sequence tn a panel of at least two amino acld scquences, wherein at least one
seyuenee in said pangl is at least 0%, identical 10 u sequence of at least 10 contiguous amina
acids i a sequence selected from the group cousisting of amino acid sequences translated
from SEG ID NCQ:1-62.

In any of these methods, the step of detecting suid polypeptide moleeules includes

using an antibody.

Also preferred is an isolated nucleic acid molecule comprising a nuclcotide sequence
which is at Jeast 93% identcal o 2 nueleotide sequence encoding a palypeptide wherein safd
polypeptide comprises an aming acid sequence that ts at least 90% identical to a sequence of
at [gast 10 contiguous amino achds in a sequence selected from the group consisting of amino
acid sequences translaed from SEQ 1D NG:1-62.

Also preferred is n isolated nucleic acid molecule, wherein suid nucleatide sequence
encoding a polypepiicle hus been optimized for expression of szid polypeptide in a

prokaryotic host.

JP 2004-500028 A 2004.1.8



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

[

25

35

(117)

wO 077166 PCT/SOT 5973
J4G -

Also preferred 15 an isolated nucleic acid molecule, wherein said nucleotide sequence
encodes a polypepude compnsing an amino acid sequence selected from the group consisting
af amino acid scquences translated from SEQ 1D NO:1-62.

Further preterred (s a method of making a recombinant vecior comprising inserting
any of the above isolaled nucleic ucid moleote mte & vector. Also preferred is the
recombinant vector produced by this method. Also preferred is a method of makinge a
recombinent host cell comprising introducing the vecter into a hast czll, as welt as the

tecombinant hest cell produced by this method.

Also preferved is a methed of making an isolated palypeptide comprising culturing
1his teeombinant host cell under conditions such that said patypeptide is expressed and
recovering suid polypeptide. Also preferred is this method of making an isolated
polypeptide, wherein said recombinant host cell is a enkarvotic cell and said polypeptide isa
sccreted portion of a human seercted protein comprising an amine acid sequence selected
from the group cepsisting of arnine acid sequences translated from SEQ ID NO:1-62. The
isolated polypeptide produced by this method is also preferred.

Also prelerred is 2 method of treatment of an individual in need af an increased level
of a scereled proleim achivity, which method comprnises administering 1o such an individual a
pharmaccutical composition comprising an amonat of an isolated polvpeptide.
palynueleotide, or antibody of the claimed tnvention effective 1 increuse the level of said
profein activity in said ndividual.

Having generaily described the invention, the same will be mare readily understood
by reference 1o the Jollowing examples, which are provided by way of itlustration and are not

intended as limiting.

CXAMPLE |

Identitication and Characierzation of Polvnucleotides
Begulated by i yive DSS Treatment

For the induction of colitis, DSS {MW 40,000} is dissolved in the drinking water sud
given to mieg 2d likitum for 2 period of 7 days. The DSS water is then replaced with regular

drinking walcr. Distinet mouse strains demonstrate differential suscepribility to DSS-cofitis.
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Three pereent DSS is sufficient tor the induciion of acute celitis in C37BL/% mice, whereas
5% DISS is required for the mduction of acute cofilis in BALE: ¢ mice.

For the purpose of this study. samples of eolon were harvested from cobarts of
C37BL/ mice treated with 3% DSS, Tissues were harvested al day 0, day 4, day § or day 12
- a schedule designed o encompass the full range of induction of inleslinal damage through
recovery.

Damagye to colonie tissue is a hallmark of TBD. The mouse model of DSS-induced
colilis gives rise to damaged calonic tissuc and as such it is one of the more usefisl medels for
studying IBD.

Mice were treated with DSS in their drinking water as described above. At various
imervals during D8S-treatment. cohoits of mice were sacrifieed and the colens removed by
dissection. Freshly dissected colonic tissue was immediately placed in GT buffer {4.5M
guanidinium isothiecyanate, 50md sodium citrate, §.5%w/v sodium sarcosyl, 2% 2-heta-
mereaptoethanol} and homogenized. Homogenized lysates were spun briefly to remove large
debris before being layered onto a UsCl gradient. RNA was extructed using conventional

raethods and was subsequently used for TOGA analysis.

Features of DSS-induced colitis

Weight foss is apparent in mice beginning at day 4. Histological analysis of the
inigstine reveals the presence of early patchy lesions identifiablc by the loss of epithelial cells
and goblet cells. By day 8, weight loss is fairly severe (approximateiv 20% reduction) and
the mice appear moribund. Histologically, the gut epithcliuny is aimost totally destroyed at
this stage. There is evidence of a large mixed inflarnmatory cell infiltration into the lamina
propria and submucosa. The mflammatory cell infiltrate appears 1o be composed primarily of
T cells, B cells and granulocytes. By day 12, weight gain is apparent as the mice recover, At
this fater stuage, crypl recovery and epithefial regeneration provide hisiological cvidence of the
beginming of repair processcs.

Iselated RNA was analyzed using a method of simuliancous sequence-specific
dentification of mMRNAs known as TOGA {TCtal Gene expression Analysis) described in
Sutctiffe, 1.G., et al Proc Natf dead Sci U5 A 2000 Feb 29: 97(5):1976-1981, International
published application PCT/J899/23633, LS. Patent No, 5,459,037, U.S. Patent No.
3,807,680, and 11.S. Patent vo. 6,030,784, horeby incorporated herein by reference.
Preferabty, poor to the application ol the TOGA method or other methods, the isolated RINA
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wag erriched 1o formm a stagting pelyA-contaning mRNA populaton by methods known in
the arl.  In such a preferred embodiment. the TOGA method further comprises an additional
Palymerase Chain Reaction ["PCR™} step performed vsing one of four 5 PCR. primers and
cDNA tempiates prepared from a population of antisense complimentary RNA {"cRNAs®).

A final PCR step using one of a possible 256 5 PCR primers and a universal 3 PCR. primer
produced as PCR, products, cDNA fragments that corresponded (o a 3-region of the staning
mRMA population. The produced PCR products were then identified hy a) the sequence of at
least the 5' seven buse pairs, preferably the sequence of the entite fragment, and b) the length
of the fragment. These two parameters, sequence and [ragment length, were uscd to compare

the obluinad PCR. products 1o a database of known polynucleotile sequences

The method yields Digital Sequence Tags (DSTs), that s, polynuclestides that arc
cxpregsed sequence tags (ESTs) of the 3 cnd of mRNAs. DSTs that showed changes in
relative fevels following DSS treatroent were selected for further study. The intensitics of the
Taser-induced fhorescence af the labeled PCR products were compared scross sample

iselated at different thine intervals after treatment.

In general. double-siranded cDNA is gengrated from polyi Ad-enriched cyloplasmic
RNA extracted from the tissue samples of interest using an equimolar mixture of all 48 5"
hiotinylated anchor primers of a sct to initiate reverse transerption. One such suilable set is
G-A-A-T-T-C-A-A-C-T-G-G-A-A-G-C-G-(-CC-C-G-C-A-G-G-A-A-T-T-F-T-T-T-T-T-T-
T-T-T-T-T-T-T-T-T-V-N-N{SEQ ID NO: 63), where Vis A. Cor Gand Nis A, C, Gor T.
One mernber of this mtture of 48 anchor primers initiates synihesis at a fixed position at the
3" end of ail copics of each mBNA species in the sample, thereby defining a 3' endpoint for
gach spocics, resulting in hiotinylated double stranded cDNA.

Each biotinylated double stranded <N A sample was clegved with the vestriction
endonucigase Mspl, which recognizes the sequence CCGG. The 3 fragments of <DNA
were then isolated by capture of the biatinylated ¢DNA fragmenis on s siteptavidin-coared
substrate. Suitable streptavidin-coated substrates inclade microtitre plates. PCR, mbes,
polystyrene beads, paramagnetic potymer beads and paramagnetic porous slass perticles. A
peeferred sireptavidin-coated substrate is a suspension of paramagnetic polymer beads

(Dymal. Inc.. Lake Success, NY).
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After washing the streptiavidin-coated substrate and caplured biotinylated cDNA
framments, the cDNA fragment product was released by digestion with Notl, which cleaves at
an §-nucleotide sequence within the unchor primers but rarely within the mRNA-derived
pertion of the cDMAs. The 3' Mspl-Notl fragments. which arc of uniform length for sach
mRMA species, were directionally ligated snie Clal-, Nati-cleaved plasmid pRC SK”
{Stratagene, La Jolla, CA) in an antisense oricnlation with respect 1o the veetor's T3
pramoiter, and the product used to translorm Eschertchia coli SURE cells (Stratagene). The
ligation regenerates the Notl site, but nor the Mspl site. Each library contained in excess of §
x 107 recombinants to ensure a high likelihood that the 3' ends of all mRNAs with
concentrations of ¢.001% ot greater were multiply represented. Plasmid preps (Qiagen) were

made from the cDNA Library of each sampte under study.

An aliquot of cach library was digested with Mspl, which c¢ffcers linearization by
cleavage al several sites within the parent vector wihile leaving the 3' cDNA inserts and their
Manking sequences, including the T3 promoler. intact. The product was incubated with T3
RNA polymerase (MEGAscript kit, Ambion) to generale antisense sRINA, transenipts of the
cloned inserts containing knewn veclor sequences zbutting tive Mspl and Netl sites from the

otiginal eDNAs.

At thus stage, each of the cRINA prepamtions was processed in a thrze-step fashion. [n
step one. 230 ng of cRNA was converted to first-sicand cDNA using the 5' RT primer (A-G-
G-T-C-G-A-G-G-G-T-A-T-C-G-G. (SEQ TD NO: 64). In step 1w, 400 pg of cDNA product
was used as PCR templaie in four separate reactions with each of the four 5' PCR primers of
the form G-G-T-C-G-A-C-G-G-T-A-T-C-G-G-N {SEQ 1D NO: 65). cach paired with a
"universal” 3' PCR pnmer G-A-G-C-T-C-C-A-C-C-G-C-G-G-T (SEQ LD NO: 66).

Tn step three. the prouct of gach subpoo] was further divided fnto 64 subsubpoots
(2ng in 20u1} for the second PCR reaction, with J00 ng each of the fluoresceinated "universal”
3'PCR primer, the oligonucieotide (SEQ LD NO: 66) conjugatcd to 6-FAM and the
appropriate 3" PCR primer of the form C-G-A-C-G-G-T-A-T-C-G-G-N-N-M-N (SEQ D NO:
67}, using a program that included an anncaling step at a remperartre X slightly above the Ty,

of each 5' PCR primer to minimize anifactual mispriming and promote high fidelity copying.

JP 2004-500028 A 2004.1.8
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Fach polymerase chain reaction step was perforned in the presence of TaqStart antibody

(Clonetech).

The products from the final polymerase chain reaction step for each of the tissue
samples were resolved on a series of denaturing DMA sequencing gels using the automated
ABI Prizm 377 sequencer. Data were collected using the GengSean soflware package (ABI)
and normalized for amplitude and migration. Complete excoution of this series of reactions
generated 04 product subpoots for rack of the four pools established by the 5' PCR primers of
the first PCR reaction. for 2 total of 256 product subpools for the entire 3' PCR primer set of

the second PCR reaction.

The mRNA samples from cach rimepoint after PSS tresment as described above
were analyzed. Table | is a2 summary of the expression levels of 414 mRNAs determined
from ¢cDNA. These cDNA molecules are identified by their digital address, that is, a partial
5' terminus nucleotide sequence coupled with the length of the molecule, as well as the
relative amount of the molecule produced at different time intervals afler treaument. The 5'
terminus partial nucieatide sequence is determined by the recogaition site far Mspl and the
nucleotide sequence of the parsing bases of the 5' PCR primer usei in the final PCR step. The
digita) address length of the fragment was determined by interpolation on g standard curve

and, as such. may vary + 1-2 bp. from the aclual fength as determined by sequencing.

For example, the entry in Table | that describes a DNA molccule identified by the
digital address Mspl AGTG 244, is further eharzctertzed as having a 5' terminus partial
nuclectide sequence of CGGAGTG and a digital address length of 244 b.p. The DNA
moiccule identified as Mspl AGTG 244 is further described as being expressed at increasing
levels at days 00, 4 and 8 with 2 moderate decline at day 12, However, the treatment resufts
in & different patcern of expression of Mspl AGTA 187, which declines on days 4 and 8 from

the relaively high level seen at day 0. but increases at day 12,

Strnitarty, the other 412 DNA molecules identified in Table 1 by their Mspl digital
addresses are further characterized by the pattem of the level of gene expression on days 0.

4, 8 and 17 following the end of the DSS treatment. Many of the isolated clones were further

JP 2004-500028 A 2004.1.8
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charactenzed in Tables 2 and 3. Their nucleotide sequences are provided as SEQ ID NO:1-

62 tn the Sequence Listing below.

The data shown tn Figure | were generaled with a 3°-PCR. pnmer {C-C-A-C-G-G-T-
A-T-C-G-G-C-G-Z-G, SEQ 1D NO: 68) paired with the "universul” 3' primer (SEQ ID NO:
66) labeled with 6-carboxyfluorescein (6FAM, ABI) at the 5' terminus. PCR reaction
products were resolved by gel electrophoresis on 4.5% acrylamide gels and fluorescence da
acquired on ABI177 automated sequencers. Dats were analveed using GeneScan software

(Perkin-Elmer).

The results of TOGA analvsis using a 5' PCR primer with parsing bases CGCG (SEQ
I N 68) are shown in Figure 1, which presents the results of TOGA analysis using 4 5*
PCR. primer with parsing hases CGCG, showing PCR products produced from mRNA
extracted from (1op to bottom paneis) colons isclated from mice 8 (Fipure TA), 4 (Figure 1B)
. B (Figure 1C} or 12 days (Figurc 1D) after a seven day course of trearment with DSS. The
vertical index line indieates a PCR product of about 458 b.p. that is present an day 0, reduced
on day 4, much increased on day & and whosc expression relatively decreases but is siill

elevated on day 12

Some products, which were also differentiaily represented, appearcd to migrate in
positions that suggest that the praducts were novel based on comparison 10 data extracted
fram GenBank. In these cases. the PCR product was isolated. ¢loned inte a TOPO vector
{Invitrogzn} and sequenced on both strands. Examples are found in Table 4, below. In order
lo verify that the clones isolated are from the same peak, PCR primers were designed based
on the determined sequence and PCR was performed using the ¢DNA produced in the first
PCR reaction as substrate. For cxample, for the 458 h.p. product disclosed above,
oligonucleotides were synthesized using the universal 3 PCR. primer and a 5° PCR primer
corresponding to the 3 PCR primer in the second PCR step extended at the 3' end with
additional nucleotides from the clone sequence 37 1o the parsing bases {in this case, CGCG).
This extended 53° PCR primer had the sequence: GATCGAATOC GGCGCGCACG
GGGACCAGAL (SEQ ID NO: 78).

JP 2004-500028 A 2004.1.8
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The products were scparated by electrophoresis and the length of the clone was
compared to the lenglh ol the originsl PCR product as shown in Figure 2. Tipure 2A shows
the length (as peak position) of the PCR product derived as deseribed above. Figure 2B
shows the PCR praducts praduced using the griginat PCR primers. SEQ 1D NO: 68 and SEQ
[ NO: 66 {compare ta Figure [A). In Figure 2C, the traces fram the top and middle panels
are overlaid, demonstrating that the PCR product using the sequence of the isolated clone is

the same length as the original PCR product,

The same procedure was used 1o venfy candidale matches o database entrics. The
resuits are shown in Tabie 4, below. {n each casc. oligonucleotides were synthesized using
the universal 3' PCR primer wud & 3' PCR printer corresponding to the 3' PCR primer in the
second PUR step extended at the 3 ena with additional nucleotides from the sequences
adjacent to the terminyl Msp! sites in the identified carresponding GenBank sequences. In
three cases (LIMX2_33, SEQ 1D NO:21, IMX2_34, SEQ 1D NO:61 and TMX2_70, SEQ I
MNO:62) the DST sequence listed was obtained from the verified database match sequence in
GenBank.

Figure 3 is a graphical representation of the results of Northern Blot anatysis of ctone
X 2_46, SEQ ID N 10, where an agarese gzl conlaining poly A enriched mRNA fram
the four experiments] samples (0 4, & or 12 days post-treatment) as well as size standards
was blotied after electrophoresis and probed with radiolubeiled IMX 2_46, SEQ [D NO: 10,
imaged using 4 phosphonmager and quantified. Quantitative results showing the reiative
expression levels of the 1.6 kb transcript were: 0 day, 64; 4 days, 33, 8 days, 223; and 12
days. 269. The amount of RMNA joaded on the gel was detesmined by probing for cyclophilin
{"cyc").
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TABLE |
Sey ID Clone II} . Digital Address | © Davs |4 Days |8 Days| 12 Days
{Mspl)
AAAA 157 405] 2470 18l 459
AAAS 316 42 12 47 174
51 TMX2 63]  AAAC 186 3722] 1457] 4m14]  SBID
50 IMX2 1| AAAC 407 95] 106|345 281
AAAG 449 2i4] 121 249 299
AACA 3T 84 50 197] 107
59 IMX2 2| AACG 299 78] 108 366l 31
AATC 318 126 174 361 72
60 IMX2 3| AATG 114 210 1361 10591 514
ACAA 227 10| 4961 15681 564
ACAA 331 51 571120 69
ACAU 283 131 69 212 143
T TMX2 4| ACAC 320 28 38| 184 106
T IMX2 5| ACAC 398 29 37 94 0
ACAG 288 63 67| 264 101
ACAT 135 767 362 231 449
ACCA 359 652] 134 227 452
ACCC 493 28] 332] 316 398
ACCG 387 118 60] 149 570
ACCT 225 851] 189y 6s0 1106
27 IMX2 6] ACCT 364 173 92! 530 142
ACGA 171 61 19zt e 790
ACGA 206 618 984l 2071 1168
ACGA 235 623 4891 1511 1276
ACGA 326 514] 1217]  ®03 722
ACGC 361 455 671 227 286
ACGG 198 14831 2004] 5218 3294
52 MX2 66| ACGG 238 1576]  337] 1476 1734
ACGG 409 4051 172] 473 300
ACGG 48 102 66 69 152
ACGT 174 43|  4fl] 265 615
! ACTA 333 555]  181] 305 463
: ACTC 111 468 488] 1773 1093
I 28 IMX2 7| ACTC 171 55| 242] 1336 651
[ ACTG 184 1889]  742] 596 924
. ACTG 319 671 130 22 91
ACTT 293 51 35] 180 177
AGAA 104 335| §[ 319 546
AGAA 263 423] 340 1050 1197
AGAC 9§57 1568]  826] 354 1594
: AGAG 110 197 2388 3304 1620
AGAG 205 710 300] 547 453
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AGAG 38 283] 1es] 130 452
AGAG 319 306]  125] 132 00
AGAG 372 158 94] 193 172
AGCA 251 1125] 353 659 1187
20 IMX2 B[ AGCA 285 3i4| 2360} 1375 1056
. AGCA 316 158] 6s6] 179 174
OAGCC 379 439] 148 366 544
L AGCG 3% 278] 178 343 230
AGCG 282 153 39 25 87
AGCG 396 476 57 261 G035
AGCT 75 20| 1780 1338 1268
AGCT 230 78] 192 33 132
AGGA 163 6ol o24] 1919 230
AGGA 190 10981  473] a38 791
| _AGGA 266 354] 106 74 133
| AGGA 332 63]  192] 130 5%
AGGA 381 | 20 8 40 33
AGGC 367 | 598 165 273 723
AGGC 410 4628] 1660 5080] 4468
AGGT 101 | 316] 524 211 33
AGGT 282 1 169 55 30 64
AGGT 304 47 33 39 133
AGGT 485 403] 181 72 421
AGTA 187 1331]  412] 457 753
AGTA 209 194] 331 363 412
| AGTA 285 | 62] 257|269 164
i AGTC 288 | 101] 354 107 143
= j —_AGTC 324 | 663 10| 86 117
30 IMX2_ 11T AGTC 476 ; ST 156] 661 173
310 IMXZ 12! AGIG 244 :  165] 338| 2558 1077
| AGIT 01 | 92] 235 234 0
| AGTT 248 | 0] 164] 303 124
| ATAA 170 4 410 116] 241 313
41 0 TMX2 391 ATAA 236 | 38 a4 174 6%
| ATAA 261§ 485 282 891 766
32 | IMXZ 137 ATAC 236 1 174] 303] sug 221
ATAC 275 | 954|736 1600 1133
ATAG 110 4836] 1250] 1558} 3142
] ATAG 151 1774] 630 9191 1402
ATAG 233 | 513 58a| 1488 1078
ATAG 323 1044] 599 1180 i34%
ATAG 43 187 79 U0 225
ATCA 87 1018 1221[ 1588 664
ATCA 121 671 263] 160 314
ATCA 4a6 3761 150] 251 258
ATCC 224 89| 175] a2 132
ATCC 304 480 F4S[ 353 337
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ATCC 347 229 1061 283 281
ATCC 451 309 112! 187 208
ATCG 137 39w 111 147 135
ATCG 203 67 240 31 75
ATCG a62 61 44 165 94
ATCG 464 393 139] 330 394
ATCT 382 208 72 123 236
ATGA 203 743 1154| 1968 1196
ATGA 215 425 255 620 395
ATGA 286 460 167 143 330
ATGC 126 1310 in 609 k!
ATGG 196 284 470 636 361
ATGG 349 481 588 i78 434
ATTA 105 432 233 67 94
ATTA 162 S68 201 235 9%
ATTA 263 104 43 51 i)
ATTG 140 1744 870] 1490 2200
CAAA 267 94 7 244 127
CAAA 310 405 145 404 441
CAAA 359 ¢ 1777] 461l 594t 1572
CAAC 267 ¢ 868 129 357 o
CAAC 33 § 469 131] 342 468
CAAC 347 378 17 230 486
CAAC 362 289 i25 620 369
CAAG 464 162 42 112 198
CAAG 479 ]7 42 59 108
CAAT 132 983 7271 1005|1669
CAAT 188 2436, 1137 2040 3409
CAAT 279 74 445 123 377
CAAT 3l 108 102 41 110
CACA 39z 150 55 41 137
CALCC 36 682| 1597] 1849 916
CACC 360 B3 92 280 89
CACC 386 242 65 133 222
CACC 394 43 47 135 39
CACG 92 2188| 4464] 5216 2074
CAGA 276 43 49 145 129
CAGC 116 3026| 6760) 2738 3430
CAGH 315 290 34 145 335
CAGG 421 55 7 185 i63
CATC 162 1182 289p| 1216 1262
CATC 334 389 332 196 702
CATC 368 176 57] 103 162
CATG 237 532 157] 326 468
' CATG 353 2449 321t 1050 1948
42 | TMX2 40] CAJT 490 209| 3530 3750 823
| | CATT 331 52 271194 33
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CATT 347 ! 449 72 261 393
CCAA 126 2430 b1 978 1713
CCAA 166 L119] 1451 460 545
43 IMX2 421 CCAA 201 242 11 645 304
8 IMX2 43] CCAA 272 70 439 2451 5
CCAA 309 319 87 203 458
CCAA 344 1851 1389 9924 201
CCAC 178 85 295 222 122
£CAC 248 1237 3509 391 1472
CCAC 281 345 141 17% 291
CCAC 354 198 25 7 189
CCAG 274 238 112 165 248
LCAG 424 181 [ 94 167
CCAT 85 160 192 198 80
CCAT 141 265 613 424 447
CCAT 177 4480 4379 1011 1817
CCCA 78 (043 1200] 2381 1018
CCCA 220 1438 773 454 463
CCea 255 3 2% 27 23 79
CCCG 102 2353) 1931 3666 4085
CCCG 211 1299 5i2 169 678
3 MX2 35] CCCG 473 37111 1320 23 34
CCCT 314 430 222 154 171
CCCT 462 46 138 57 65
CCGA 18§ 536l 118D 943 647
CCGA 207 297 803 357 340
CCGo 114 1184 515 251 817
CCGC 257 206 135 77 82
53 MX2 68A) CCGC 266 286 i 289 433
54 IMX2 68B| CCGC 266 286 Il 289 435
CCGC 490 78 29 a5 77
53 MX2 6% CCGT 151 1603 264 440 1074
CCGT 177 2085 836 411 338
CCGT 214 1054| 2000 260 512
CCGT 252 682) 1085 2385 2117
CCGT 444 47 35 109 79
CCGT 484 72 262 151 78
CCTA 350 45 30 38 06
CCTC 142 451 309 262 946
CCIC 197 Gi4 472 246 443
LCTC 379 164 215 30 81
CCTC 446 43 45 47 153
CCTG L1 250 722 485 142
CCTG L4 627 77 764 46
CCIT 272 325 484 179 98
CCTT 356 76 82 146 53
CCTT 445 238 114 A7 376
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CCTT 490 Wwel 117 37 17]
CGAA 83 53601 48611 1634 4%00]
CGAA 164 124] 3170 258 27
CGAC 166 5401 12537 829 1035
CGAC 267 5031 791 680 60
CGAC 364 W69 657 dls 330
CGAG 263 23] 208 146 GO0
CGAG 302 373 49 117 335
CGAG 352 120 491 135 185
15 IMX2_37] CGAT 176 1458 7221 192 188
CGCA 209 431 et 113 251
CGCA 231 787] 381 113 138
10 IMX2_46] CGCG 438 105] 108 1280 793
CGCG 460 230 89| 1136 732
47 IMX2_38] CGCG 472 836 115 44 45
CGCG 491 143 0 143 285
CGGA 205 41 276 112 281
43 IMX2 59] TCGEC 323 1873 1563] 244 544
i CGGG 123 295|431 648 521
CGGG_ 245 485]  162] 28D 364
CGGT 468 29 31 50 80
CGTC 310 134] 3850 399 17
I COTG 153 482 2381 157 245
i CGIG 374 340 152 58 216
CGTT 90 231] 1oe8l 1139 306
CTAA 57 2094  §I74 719 2463
CTAA [ 722 4 2 296
CTAC 336 43| 249 517 653
CTAC 452 28] 189 87 40
CTAG 106 457 149 307 479
CTAT 175 33| 293 71 75
CTAT 348 3531 327]  52s 737
CTCA 223 2614]  726[ 2348|2193
CTCA 242 66 74 172 146
CTCA 329 1431 53 34 150
CICA 347 1791 s 57 178
CTCA 391 3031 972] 1364] 2427
2l IMX2 33| CTCC 198 151 210] 1699 2347
CICC 287 110 3% 45 126
CTCC 308 440] 188 43 623
12 iMx2 48] CTCC 386 s 3] 233 103
| CTCG 188 1648) 2251 1e27 1373
| CTCG 428 157 s6] 220 262
49 IMx2 60 CTCG 472 486 28 151 201
i CTCT 117 TR PN 161
I CTCT 407 39 371 107] 91
| CTGC i47 300]  7e3]  8Rs] 4Ad
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CTGC 257 G08]  711] 2519 1665
CTGC 414 4063 70] 333 350
CTGG 200 1421 332] 1236] 1459
i CTGG 272 624 214 72 638
i CTGG 414 119 s8] 109 149
| CTTA 395 81 27 73 186
I CTTC 247 s62]  239] a7 431
! CITC 404 2 1 85 243
i CTTG 205 363 607|243 230
| CTTG 258 299 86] 121 158
CTTG 297 450 168] o3wl 472
CTIG 354 236 95| 1s2i 300
CTTG 366 i 307 170 4341 717
CTTT 400 | 71 ] 101 283
CTIT no | 41 48 671 138
: CTTT 433 | 74 20 64 187
i GAAA 305 106]  111]  zIc 126
I GAAC 279 75 49 199 217
| GAAG 95 628]  s04] 1402 449
GACA 386 00]  123] 132 162
GACA 400 03] 295 412 1047
GACC 119 271 171 217 302
GACC 128 1056]  3122] 2323 1367
GACG 29 1846) 41| 474 124
GACG 169 302] 53§ 464 17%
GACG 783 150] 1] 223 128
[ GACG 381 43 44| 161 53
GACT 23 71 78| 47 299
GACT 315 94| 554 823 1160
Gaga 220 18] se1[ 395 297
GAGA 368 | 149 71 66 146
GAGC 88 2751 782 338 166
GAGC 262 1703 474 311 1530
GAGC 419 97 56| 165 227
GAGG 88 1350] 2018] 736 639
GAGG 12 0d] 701 1046 788
GAGG 253 143 59 75 107
GAGT 197 1309] 3415] 1817 260
GATA 339 | 0] 13 32 42
GATC 156 483] 1229] T84 551
GATC 253 1 163|132 w3 133
GATC 450 43|  1s0{ 339 477
24 IMXZ 491 GATG 285 15 0] 301 106
GATT 126 3424] 1173[ 29951 4seq
GATT 214 46]  a92] 1808] 2798
GCAA 226 173]  735] 823 572
GCAA 333 177 a1}~ 116 152
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GCAG 118 337 433] 634 1602

GCAT 247 i) 1wl ns 369

62 X2 70} GCAT 276 2435] 1784] 183 770
36 w2 711 GCAT 361 261 65] 168 476
| GCAT 447 93 3 94 176

i GCCe 444 145 77| 228 156
GCCC 452 162 &0 209 149

GCCS 269 770 28] 359 312

33 VMX2_13§  GCCG 364 721 120] 373 206
34 MX2 16} GCGA 190 166]  339]  3n 140
GCTA i1 10451 3530[ 2007 519

GCTA 369 1387 490] 398 1485

GCTA 452 411 260y 150 42

GCTC 157 1515] 4671 659 1151

1 IMX?_I7] GCTC 245 258 R64] 1457 514
57 Mx2 72| GCTC 425 460 HIEE: 650
GCTG 160 0 1171] 2011 1804 736

GGAA 416 1601] (067|553 2083

GGAC 270 62]  231] 162 93

GGAC 327 527] T145] 409 727

GGAG 274 ' 309 83| 398 472

GGAG 283 266 67 215 306

GGAG 440 71 33 73 98

GGAT 276 016] 639 18 259

GGAT 162 140 35 55 132

GGCA 341 155 94 56 168

GGCA, 349 214 G3 a8 192

GGCC 17 g0) 103 257 467

GGCC 327 g6]  345] 470 a7

GGCT 145 447 75 403 506

GOGA 430 517] 139 97T 1212

GGGL 142 1375] 365 529 389

GGGC 355 288 61 205 27]

OGGC 418 33 4 [ 99

GGGG 241 126] 389 812 371

315 IMX2 20{ GGGT 150 138] 190] 461 328
61 IMX2 34| GGGT 177 6221 1213] 3329 2197
GGTC 117 1171] 2648] 3360: (133

GGTIC 374 104 72| 295 285

GGTT 268 73 41 22! 129

GTAG 117 2041 331] 2097 178D

GTAG 417 37 66] 148l 118

GTAT 242 4071 7356 18] 73

17 MX2 61l GTAT 276 896! 608 391 189
GTAT 362 184 671 106] 257

GTAT 382 132 25 301 121

GTAT 409 4 32 27 116
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GTCA 92 3550 ®13] 14m 722

GTGA 28 968 2197 1309 1928

GTGC 293 36s[ 1e0] 147 341

GTGC 442 7300 204] 705 1245

GIGT 230 31 24 22 160

GTGT 276 63 59 97 143

GITC 167 4] 172] 323 318

GTTC 490 33 24 72 33

GTTT 198 70 86] 203 64

TAAC 92 1441 162] 500 167

TAAC 331 122 45 68 63

TAAC 393 47 52| 104 117

TAAG 143 g8j 1200 333 162

23 IMX2 211 TAAG 152 129 46 92 5041
TAAG 201 59 20 193 150

TAAG 244 278] 18] o7 133:

TAAG 266 44 26 37 90

58 MX2 73] TAAG 302 4i80] 1203] 490 1807,
TAAT 267 5ol 131 88 1781

i TacC 343 54 ERIEE 15

i TACC 415 2061 218] 346 439

I TACG 234 1286)  411] 984 107%

- TACT 160 1169 944] 656 533

40 IMx2 35] TACT 318 2351 316] &S50 781
TAGA 12] 3291 139 52 157

TAGC 219 1774 2833 577 1624

44 IMX2 51| TAGG 80 3921 3200 23713 169
TAGG 173 26131 846 314 489

TAGT 177 8581 8w86[ 199 141

H M2 22| TAGT 236 261]  118] 1534 1085
TATC 314 379 292 s 241

TATT 268 801 153] 112 238

TCAG 223 33781 951] 1e3g 3703

36 IMX2 23] TCAT 161 34l 800 1426 849
TCAT 176 14421 302 3ima 3711

o [MX2 36]  TCAT 188 991 #36] p4l 921
TCCA 312 430 51 267 5531

TCCC 314 468 74 316 519

TCCG 472 388 54 2 43|

TCCT 176 ool 1[002] 2127 1547

25 M2 62| TCCT 359 618l 175] 231 347
20 IMX2 74] TCIC 231 17001 164 230 6511
37 IMX2 241 TCTC 363 94; 118|819 4351
POTCTE 392 270 &z 199 1261

TCTG 120 2071 (918] 925 556

TCTG 154 219: 437 B3 343

TCTG 263 138, 301] 612 292
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ICTG 381 113! 15 17 28
TCTT 197 396 1276 778 660
TGAC 175 3651 45 54 36
TGAC 283 340 75 157 71
38 IMX2 25| TGAC 376 9 33 394 448
TGAC 410 2068 381 787 2274
TGAT 279 193 129 286 664
9 IMX2 63| TGAT 476 2230| 1330 42 139
TGCA 79 11129 2391 2202 GRY
TGCA 124 ©  1783] 1512 1373 982
TGCA 184 203 147) 1013 628
TGCA 217 471 163 o6 44
TGCA 414 35 29 52 120
TGCC 301 312 267 33 i35
39 IMX2 26| TGCC 344 372 598] 2223 562
TGO 120 186 215 683 581
TGCG 419 2776 238) 1208 2951
TGCT 89 1267] 2754] 2323 Q28
TGCT 403 61 105 280 208
TGGA 95 1917 1923 191t 339
TGGC 80 755) 1969] 2468 1069
TGGC 121 185] 1280] 1413 458
22 IMX3Z 84| TGGC 175 1747 262 427 73
TGGC 216 25261 3287 3480 5240
TGGC 402 183 36 12 104
TGGT 175 946 288 215 213
3 IMYD 28] TCTA 166 194 554 102 157
TGTC 154 1177 S1B] 3439 3334
TGEC 264 STH| 4480} 1159 3280
45 IMX2 52] TGIC 343 38 26 290 32
TGTG 250 67 664 294 187
TGTG 362 1308 343 70 1050
TTAA 33 140 288 281 340
46 MX2 33| TTCC 320 29 515 354 108
TTCG 346 37 235 190G 32
TTCT 267 58 88 98 146
TTGA 151 161 239 803 467
TTGC 353 54 92 20 148
TTGC ELE) 37 201 573 255
TTGG 285 135 L6 341 324
TTGT 264 144 264 465 325
TTT 149 287 1262 979 147
ITTT 208 93 150 130 236
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EXAMPLE 2
RT-PCR Validation

RT-PCR validation ot cloned DSTs was performed, and results are prosented in Tuble
2. The starting ameunt of lemplate was chosen based on 2 contral curve that was generated to
accurately define the Jincar range of amptlication for the given cloned DST, Basad upon the

intensity of the peak cloned from the TOGA™ panel, the following amounis of ©emplate were

chogen:
TOGA peak intensity Low [cDNA Bigh [cDNA
- 400 2000 pg 5000 pg
300-{000 400 pz 2000 pg
= 1000 50pg 250 py

The PCR. primers used for validation of clened DSTs are listed in Table 5. Duplicate
reaction mixiures were assembled using the appropriate low and high concentration of cDNA
template chosen from the time poiat sample showing the strongest TOGA™ signal. The
reaction mixtures were cycled for 23, 26, 29, 32, 35, and 38 cycles. The resulting
amplification producis [rom the duplicate reactions were quantitated and plotted against the
cvele number to generate a standard curve.  From these data. the cvcle number and cDNA
concentration combination which yielded acceptable levels of PCR product within the lincar

range of araplification were chosen for RT-PCR validation. across the various time-points.

The RT-PCR validation consisted of assembling triplicate reactions using the chosen
conceptration of GONA cyeled to the defined cycle number. For example, the data in Table 2
for IMX2_53 (SEQ LD NO:13) were generated using 50 pg eDNA template and 29 cycles,
An internal contrel primer pair amptificd under the same conditions was also performed to

provide the basis for normalizing any differences between the ¢cDNA templares.

EXAMPIE3

ET-PCR Apalvsis {jsine Fluorimetry

JP 2004-500028 A 2004.1.8
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Two DSTs were validuicd using an aliernative protocol. The primers used foc RT-
PCR are listed in Table 5. For each DST examined, the aptimal ennealing \omperature and
reagent conditions were delermingd for the corresponding set of primers (see Tuble 5) based
oa results from a preliminary experimaent. In eight scparate reactions, cach set of primers was
assayed (o find the optimal conditions by adjusting the following four paramcters: primer
concenration, dNTP conceniration, MaCly concentration, and Taq polymerase. Onee
optimal conditions were determined, each DST was run in duplicate multiple simultaneous
reactions which usually included at [east four dilutions of template, plus control reactions

lacking template, and six sequential data potnts for numbers of cyvcles.

Reuctions were performed using “Hat Start” PCR with the Cloniech TaqStart
antibody system {Cat. #3400-1}. Each reaction contained 1l of the cDMNA Tihrary dilution as
template, determined armounts of AmpliTaq DNA polymerase (cat. #N8OS-1}1 563, MgCly,
dANTPs (GibeoBRL eat. #10297-018), primer, and Clontech TaqStart Antibody in 2 2001
reaction velume using 10x Tag buffer 1 (wrthout MgCl;). Tvpically. 2 master mix
containing all components except the template was prepared and aliquoted. Various
templates were then added to these master mix samples and 20 ul volumes were suhsequently
dispensed into individual reaction tubes. During the PCR run, tubes were removed
sequentially on u predetermincd schedule in order to quantitate expression of the target DST

over 4 “window™ of cycles. Alter amplificalion. the samples were quantified via fluorimetry.

PR was performed at annealing temperatures about § degrees above the lowest
melting tetaperature of each primer pair using the following program: 1) 93 degrees Celsius,
3 minutes; 23 95 degrees Celsius, 30 seconds; 33 TM+5 degrees Celsing. 30 seconds: 4) 72
degrees Celsius, for 2 time dependent on target length af 16 bp/second; 5) repeat steps 24 33

more eycles; 6) 72 degrees Celsius, 3 minutes; 7) 14 degrees Celsius, forever.

Follewing weruperature cycling, 211 of the PCR reaction was added 1o 140l of a
1:280 dilution of PieoGreen (Molceutar Probes cat. #P-114935 {10x100u)) in TEpH 7.5 ina
96-weil Costar LFV mucrotuler plate (Fisher cat, #07-200623). The samples were mixed
gently for 1.5 minutes and &llowed 1o equilibrate ar room temperature in the dark for 15
minutes. The concentration of the POR products was quantified by fluotmmetry using 4

PerSeptive Biosystems CytoFluer serics 4000 multi-well plate reader.
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Backgraund flucrescence was determined by weing duplicats control samples that

wera ¢veled with all reaction componems except the template. The mean vatue from these

duplicate background control sansples was subtracied from the corresponding experimental

valuss prior to analyzing results. The sensitivity ol the PicoGreen dsDNA assay is reported

o be 250pg/ml {(50pg dsDNA in a 200yl assay volume) using a flucrescence microplate

reader such as was vsed tn Ihese rwessurements.

The resulis of the quantified RT-PCR of IMX 2_48 for a 12000 dilution of the library

are shown in Figure 4 (in arbitrary fluerescence umits) and in Table & {normaiized to the

contral value at each time peint). The results of the quantificd RT-PCR of TMIX 2_74 fora

1:500 dilution of the library are shown in Figure 5 {in arhitrary fluorescence units) and in

Table 6 (normalized to the control valuc at cach time point).

i " Table s
IMXZ_ag ™MX2 T4 )
| cvele
12000 | 1:2000]1:2000 17500 G| 1:506 4d| G500 8d]1:500
ad 8dl12d 174
0.5 1.8] [N D I
2.4, 2,01 14 20 vool a5 ezl oas
33 3.4 i .
: | 1.000 023 033 o0de
500670 el
XN T 5 22 1.06] _ 060] 058 g7
135 360[ s
i ;
16 73 3& TOGA vool  oao[ o4 03
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EXAMPLE 4
Extended Seguence Cloge for IMX 2 4

The clonc was isalated from a N4DE DSS culon library using the Clonecapture
procedure from Edge Biosystems. The library was constructed by Edge Biosystems for
Tinmunex from RMNA iselated from D4 and DR inflamed colons from DSS wreated CS7BLIG
mice. The elong {s in an Edpe veetor pEAKL2,

MX2_04 DST (SEQ D NO:1) maiches extended scquence for IMXZ_(4 {rom base
688 to 957 (SEQ 1D NO:.2) (Sec Table 7, above). Thereis an open reuding frame starting at
basc 1 that may encede a partial gene product. The amino acid sequence of the encoded

partial protein is given in SEQ T NG:1 29,

When the extended sequence was compared 10 NCBI nr database w/BLAST, linear
segments of the nucleatide sequence for hages 1-936 show about 70% identity with segments
of the aucicotide sequence of 2 cosmid clone from human chromoesome 19, ACO07565.1
tSee Table 7, above). This indicates that the human homologue of TVIX2_4 is, at least in part.
found on the cosmid. However, several exons predicied on the casmid (by GRAIL program
or hy some homalogy to mousc ESTs) are skipped by the linear sequence of MY 2-4-
E10.5eq. It appears that one predicted. yet skipped exon, is real in that a pecfect match is
found in the DERWENT database. The Derwent entey is for a “secreted”™ molecule with the
protein fragment in the Derwent protein entry being a signsl peptide containing amino acid
sequence not found on the cosmid {or the nucleotide Derwenl cotry), Howevsr, the Derwem
nucieotide eniry also has a maich to another more 3' segment ol the cosmid which does show
amatch with the 5° end of TMX2-4-F10.5cq a1 the 73% identity level. These forms may

represent different splice varjants of a seercted protemn.

EXAMPLE 5
Extended Scquence Clone for IMX 236

The IMXZ_36.EXT sequence informarton was derved from the ¢lane
DAX2_36pT7T3-2.8eq which is an EST clone derived from VBN mouse proxuaal colon
obtained from IMAGE consortium. The aceession number for the EST s AAS29850, and the
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clone wl 35 IMAGE!921608, The EST isinthe pT7T3 vector. The IMX2 36 DST {SEQ 1D
N6 matches the extended sequence for IMX2 36.EXT (SEQ 1D X7 from base 293 w0
427 {See Table 7, above). Blast of the EST to GenBank gives hits to ‘mouse KAR (killer

selivaung recepter)” and 'DAPI2 protan’ (Sce Table 7, above).

EXAMPLE 6
Cxtended Sequence Clone for IMX 2 43

The clone was isolated from a D4:DE DSS coloen itbrary using the Clonecapture
procedure from Edge Biosystems. The library was constructed by Edge Biosystems for
Immuncx from RNA iselated from pouled D4 and DE inflamed colons frem DSS treated
CS7BL/G mice. The clone is in the Edge veetor pLAKI 2. The IMX2_43 DST (SEQ D
NCG:SY matches the 1MX3 47 extended sequence (SEQ 1D NQ:Y) trom base 1079 10 1295
{See Table 7, above).

LXAMPLE 7
Extended Sequence Clone for IMX 2 46
The [MX2_46 EXT sequencs informatien was denived from the two clones
TMX2_46pTTT3-6.5cq and IMX2_46pT7T3-7 .50y, which are EST clones in the pT7T3 vector
that were obtained fram IMAGE consortium. IMXZ2 46pT7T3-6.5cq {accession number
AAZINTNY, clone id IMAGE:730847) was derived from C57BL/6 mouse lymph nude.
IMX2_46pT7T2-7.5cq (accession nuimber AAL74908, clone id IMAGE: 617717) was
derived from C57BL6 mouse spleen. The [MX2_46 DST (SEQ [D NQ:10} aligns with the
MX2_46.EXT cxtended sequence (3EG 1D NO:11) from basc 157 to 561 (See Table 7,

above).

Blast af ESTs against GenBank gives hits (0 human TOSC: reguiator of [as-induced

apoptosis (Ses Table 7, abovel.

EXAMPLE 8
Exlended Sequence Clone for IMX 2_55
The IMXZ_35.EXT exiended sequence information was devived from the two clones

IMX2 53pT7T3-8.5eq and IMX2_35pT 71324560, which are EST clones that were vhuained

JP 2004-500028 A 2004.1.8
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from IMAGE consortium, IMX2_35pT7T3-8.58q (accession number AAS23573. clone id
IMAGE: 1079189) was denived from FVB irradiated mouse colon. IMX2_55pT7T3-24.50q
faccession number AABIUITL. clone id IMAGE: 1164692} was derived from fram FVE

meuse proxinal colon.

The acecssion number for the EST for IMX2 33pT7T3-8.58q is AA823573, and the
clone id 18 IMAGE:1079189. The aceession number for the EST for IMX2 33pT7T3-24.30q
15 AAGP0372, and the clone id is IMAGE: 1164692 The both ESTs are in the pT7T3 veetor
and were obtained {rom IMAGE consortium. IMX2_35pT7T3-8.5eq clone was derived fiom
FVB iiradiated mousc colon and IMXZ_55pT7T3-24.5eq clone was denved from FYB
mause proximai colon, The TMX2_33 DST (SEQ 1D NO:13) aliyns bases of 322 to 744 with
the exrentded sequence IMN2 35 EXT (SE() ID N():14) (Sce Table 7. above).

Blast of the extonded IMX2_55 sequence o GenBank disclosess ESTs with

homology to € reuctive protein (Sec Tahle 7, ahove).

EXAMPLE 9
Extended Seqyuence Clone for IMX 2 57

PCR primers were designed for IMNX2 57 based on sequence mformation oblained
fron: the sequences of two EST cloncs that were commercially unavaiiable. The EST clones
used for deriving sequence mformation were {1} an ES'1 with accession number AA230177
and clanc 1d IMAGE:679264 derived from mouse liver and (2 an EST with accession

number AV005227 and clenc id 0910001 GO derived from C57BL#% spleen.

The primers used werc forward primer IMX2_57-FF and reverse primer IMX2_57-RF
which prime off the zequence ohtained from electronically assembling the D87 and the EST
AV005227. The PCR reaction was performed on ¢DNA derived from RNA prepared from
(537BL/6 mouse colon. The PCR produst was cloned into the pGEM vector resulting in the
clone IMXN2_57PCR1. The IMX2_57 DST. (SEQ ID NO:15) aligns with bases 283 1o 408 of
the extended sequence IMX2 S7.EXT (SEQ (D NQ:16) (See Tabie 7, abave).
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Blast of assembicd ESTs (o Genbank gives hits ta “human chymotrypsin-like (CTRL}

mRNA" and *human protcoseme-like subunit (MECL-1). chvmotrypsin-like protease (CTRL-

1} and protein-serine kinase (PSK-H1) last exon (Sce Table 7, ahove).

Extended Sequence Clang far IMX 261

The IMX2 61 extended scquence information was derived (rom the EST clone
MX2_61pB5-47.seq, an EST clone thal was obtained from IMAGE consertium. The
aceession number for the EST foc IMX2_01pBS-47.3¢g is AA981092, and the clone [D is
IMAGE:1279287. The IMX2_61pBS-47 seq clone was derived from WEHI3 mouse
macropbage cells, The IMXZ_61 DST (SEQ 1D N(X:17) aligns with bases 204 to 425 of the
MX2_61 exended sequence (SEQ T N0:18) (See Table 7, shove).

EXAMPLE 11

Extended Sequence Clone for IMX 2 13-
Crypt-duciin alpha scavenger receptor ({CRP-ductin)

TOGA analysis indicated that X217 (SEQ ID N0:3) corresponds to Mus
mueseuley CRP-ductin-alpha mRNA, uccession number U37428 (Table 33, CRI-dacrin
lacalizes 10 the apical portion of crypt cells in the small intestine. In the eolon, it is seen
predominantly in surface cpithelial cells (EC). It is also scen in the apical portion of the EC
lining pancreatic and larger hepatic ducts. The CRP-ductin-alpha scquence predicts a mosaic
protein with a short cytoplasmie region. a transmembrane domain and a large extracellular
region compased of many repeats. The extracellular region containg 21 potential N-
glycosylanon sites in the C-termanal half of the protein. There sre also 1wo potential

phospherytation sites 1n the cytopiasmic domain.

Forward primer mCRP.3179-FF and reverse primer mCRP.G106-RP were used (o
PCR @936 bp praduct from a cDNA tempiate denved from RNA isolated from C57BLIG
colon. The PCR product was subeloned into the pGEM vector and the sequence was verified

before being vsed ag a probe for Northern, blot analysis.
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Figure 6 prescnts the results of Northern blot analysis of elone IMX 2 17, SEQ 1D
NO: 3, where an agarose gel contatning poly A enriched mRNA from the experimental
samples from and size standards was blotted after clectropheresis, probed with a labeled
probe cerresponding to U37438 hases 5179-6106. tmaged using & phosphorimager and
quantificd. Figure 64 shows the resulls [rom C57BLG mice with DSS colitis 0, 4, 8. or 12
days after treatment, C37BL:G mice with «CD3 ilettis U, 6. 30 or 72 hours afler treatment. as
well as samples from large intestines fram FVB, mdr knock-out mice without colitis and mdr
knack-out mice with colitis. Figure 6B shows the results from Balbie micc with DSS colitis
4, 4. 8, or 12 davs afler treatment, Balbrc mice treated with 094, 5% and 8% DSS, and Balb/c
mice with ¢CD3 1leitis 0. 6, 30 or 72 hours after ireatment. The predicted transcript size {or
1MX2_17 CRF-ductin i5 6.6 Kb; the sclual transeript size found in this study was

approximately 6.5 Kb.

Northern blots were performed on mRNA samples fiom several models of TBD.
Analysis of sampies from C37BL/AG mice with DSS colitis showed high lovels of constimtive
expression In the large ntestine, maximal at day & of DSS colinis (Figure 6A), consistent with
the results of the uutial TOGA analysis {Table 1). Analvsis of samples from Balh/c mice with

DSS5 colitis showed stmilar results {Figure 6B).

Anatysis of samplcs from CI7BLA mice with oCD3 ileitis showed Jow levels of
constitutive expression in the small intestine thart increpses carly in inflammation {Figure 6A)
reaching u maximum at six hours and declining thereafier, Analysis of samples o Balbic

mice with @CD3 1eitis showed stnular, though less inlense, resuits (Figure 6B).

Constitutive expression was seen tn FVE large intestine sumples (Figure 6A)
Increased expression in healthy mdr knock-out mice with no signs of colitis, with linle
further increase in expression in mdr knock-out mice with gerjve calitis (Figure 6A).

The expression shown on the Northern blot of Fipure & was quantified and normalized

to the amount of G3PDH in cach lane. The normalized resulis are shown in Table 8. below.
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EXAMPLE 12

Exfcnded Sequence Clone for IMX 2_22
IMX2 22 Hematopgietic Pragenitor Kinasc HPKE

TOGA analysis indicated that IMX2_22 corresponds 10 Afus musciitus mRNA for

serinesthresnine kinase. accession number Y 090190 (Takle 3}, HFK] is a hematopoietic

protein kinase acrivating the SAPKSINK pathway.

torward primer mHPE1.1640-T'P and reverse primer mHPK1.2428-RP were used (o

PCR a 730 bp product from o ¢cDNA wwmplate was dertved frem RNA isolated from

C57BL:6 colon. The PCR product was subcloned into the pGGEM voctor and was sequence

verijied before being vsed as a probe for Northern blot analysis. The predicted transcnpt size
for IMX2_22 HPK was 2.7 Kb and published transcript sizes are 2.8 Kh and 3.6 Kb, The

actual transcrpt size found in this study was 2.8Kb.

Figute 7 presents the results of Northem blot analysis of elone IMX 2 22, SEQ ID

MO 4 whers an agarose pel containing poly A enriched mRNA from she experimental

samples and size standurds was bloted after ejecirophoresis, probed with 2 lubeled probe

corresponding 1o bascs 1640-2420 of YUS010, imaged using a phosphorimager and

JP 2004-500028 A 2004.1.8
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guantificd. Figure 7A shows the resulls from CS7BLAG mice with DSS calitis 0. 4, 8. o1 12
days after ireatment. CI7BL/G mice with wCD3 ileitis 0, 8. 20 or 72 hours after (reatment, as
well as samples from large intestines from FVB. indr knock-out mice without colitis. mdr
kneck-out mice with colitis and CS7BL/ spleen. Figure 7B shows the results from Balbic
mice with DSS colitis (1 4, 8, or 12 days after creatment, Balbie mice with oCD3 ileitis U, 6.
30 0r 72 hours after treatment and CS7BLI6 normal lymiphoid tissue samples (MLM, PP,

splcen and thymus).

Northem blots were perfonned on mRNA samples iram several models of IBD.
Analysis of sainples from C37BLS mice with DSS calitis showed low Jevels of eonstitutive
exprission in the large intestine. maxjmal at day 12 of DS5 colitis {Flgure 7AY not very
consistent with the results of 1he iniiial TOGA analysis (Table 1). Analysis of samples from

Balb/c mice with D33 colitis showed similar resulis with a maxmum at dav & (Figure 7B).

Analvsis of samples from C57BLA mice with aCD3 ileitis showed constitutive
cxpression in the small inlestine thal decreases at six hours {Figure 7A). Anatysis of samples

fror Balhéc mice with aCD2 ilzitis showed similar results (Figure 7B).

Increused expression in nudr knock-out mice with active colitis (Figure 7A), in

coniast to [ittle chunge in corresponding TOG A analysis (data not shown).

Strong expression was found in lymphoid 1issues in MLIN, PP, thymus. especially the
spleen (Figure 74 & B).

The expression shown on the Northem blot of Figure 7 was quanlificd and nommalized

to the ameunt of G3IPDH in each lane. The nennalized results are shown in Table 9, below.,

‘Table 9 |
Quantitalian of Figure 7 |
IBD Mudel CS7BLi6 DALBK ;
DES inpuced colitis .
Pax @ _ E 71 :

Pay 4 [ 143

Day 8 52 02

Day 12 ETE] 341
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EXAMPLE 13

Extended Sequence Clope jor X 2 28

Dovwn-Regulated in Adenoma protein (DRA

TOGA analysis indicaied that IMX2_28 corresponds to Mus musouins DRA down-

regulated in adcnoma protein, acccasion number AF13675] (Table 3).

Farward primer Dra.1331-FP and reverse primer Dra.2390-RP were used to PCR an
844 bp product from u <DNA template denved fom RN A isolsed from CSTBLIS colon. The
PCR product was subcloned into the pGEM veetar and was sequence verified before heing
used as a probe for Northem blot analysis. The predicted transcript size for IMX2_18 DRA js

2.6 Kb: the actual ranseript size found in this study was approximately 3 Kb,

Figure & presents (he tesults of Northern blot analysis of clone IMX 2 28, SEG D
%0: 5. where an agarose gel contaiming poly A enriched mRNA from the experimental
samples and size standards was blotted after electrophoresis, probed with a labeled probe
correspending to bases 1351-2390 of AF136751, imaged using a phosphurimager and
quantificd. Figure 84 shows the resuits from £57BL/S mice with DSS colitis 8, 4, 8, 0t 12
days afer reaiment, CSTBL/A mice wilh wCD3 ileitis 4, 6, 30 or 72 hours afier eeatment, a8
well as samples from large intestines trom FVB. mdr knock-out ntice without colilis and mstr
knock-out mice with colitis. Figure 8B shows the results Jrom Balbic mice with ISS colitis
0.4, 8, or 12 days afler reatment. Balb'c mice ireated with 0%, 5% and 8% DSS, and Balbre

mice with «CT3 ileitis 0, 6, 30 ar 72 hours afler treaiment.
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Narthem blats were performed en mBNA samples from seversl models of TRBD.
Analysis of samples rom CS7BLG mice with DSS colutis showed hish levels of constitutive
expression 1o the large intestine that decrease with inflanimation. minimal a1 day 8 of DSS
colitis (Figure 8A) consistent with the results of the initial TOGA analysis (Tebie 1)

Analysis of samples {rom Balbfe mace with DSS coliits showed the same pattern {Figure 8B).

Analysis of samples from C37BL/G mice with CD3 ileits showed tevels of
consiitulive expression in the small mtestine lower than tha seen 1 the large ntestine with
D53 eolitis. Expression decreascs with inflammation rapidly by 6 hours and remains low
{Figure BA}Y. Analvsis of samples from Balbfe mice with a3 ilcitis showed the same
pattern (Figure 88). TOGA analysis in this muodel (data not shown) did not show a

carresponding peak.

Constitutive expression was seen in FYB lurge intestine samples (Figore 8A)
Constitutive expression was seen in healthy mdr knock-out mice with no signs of colitis, with
a dramatic decrease in expressien seen tn mdr knock-out mice with active colitis (Figure $A).

TOGA analysis in Lhis madel {data not shown} did not show a carresponding peak.

The expression shown on the Northern blot of Figure § was quanrified and normalized

1a the ymount of G3PDH in each Jane. The normalized resuls are shown in Tuble 10, below
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EXAMPLE 14

Extended Sequence Clone for TvMX2_ 33
Secretory Lenkocyte Protease Inhibitor (S1.PT

TOGA analysis indicated that TMX2 33 comesponds 1o Mus musculus secrelory
leukoeyte protease inhibitor, aceession number L'73004 (Table 3. Secretory leukocyte
preteuse inhibitor is an epithelial cell and macrophage derived inhibitor of leukoeyte serine
proteases. SLP] expression 15 suppressed by gammma-IEN. 5LPI is 2n LPS induced gamma-

[FN suppressible phagocyte product that serves to inhibit LPS responscs.

Forward primer mSLPL447-FP and reverse primer mSLPI $00-RP were used to PCR
a 350 bp product from a cDXNA Lemplate was derived from RNA isolated fiom C57BL/G
colon. The PCR product was subcloned into the pGEM vector and the sequence was verified
before being used as a probe for Northern blot analysis. The probe uscd comesponded to
bases 447-800 ol 73004, The predicted transeript stze for IMX2_33 SLPLis 1.1 Kb: the

actual transcript size found 1n this study wag 1.1 Kb.

JP 2004-500028 A 2004.1.8
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Figure 9 presents the results of Northem blat analysis of clone PMX 2_33. SEQ ID
NG where sn agarose gel contatning poly A enriched mRMA from the experimental
samples ard size standards was blotled sller elecirophoresis, probed, imaged using 2
phosphorimager and quantifizd. Figure 9A shows the results from C37BLA mice with DSS
colitis U, 4, 8, or 12 days after reatment, C57BLG mice with oCD3 ileitis 0, 6, 30 or 72
hours after ireztment, as well as samples (rom large intestines from FVB, mdr knock-out
mice withaut colitis and mdr knock-cut mice with colitis. Figure 9B shows the resulis from
Balb:c mice with DSS colius 0. 4, 8. ar 12 days after reatment, Balb/c mice treated with 094,

5% and 8% DSS. and Balb/c mice with D3 detis (0, 6. 30, 72 hows).

MNorthem blols were perfonmed on mRNA samples from several models of IBD.
Anaivsis of samples from C37BL/S mice with DSS colitis showed mintmal constitutive
expression i the large intestine that increases significantly with inflammation, maximal at
day & of DS5 colitis and still tugh at day 12 (Figwre 9A), consistent with the results of the
initial TOGA analysts {Tabie 1), Analysis of samples from Balbic mice with DSS coiitis

showed the same pattern (Figure 9B).

Analysis of samples from C37BL/6 mice with oCD3 ileitis showed [ow (o moderae
levels of constitutive expression in the smail intesting with Jess regulation than seen ir the
large intestine with DSS colitis. There was a significant increase with inflammatien maximal
at 30 hours, then decreasing (Figure 9A). Analysis of samples from Balh'e micce with eCD3
iledtis showed the same parremn (Figure 9B8). The pattern was consistent with 1hat seen in

TOGA analysis in thiz model {data not shown}.

Minimal constitutive expression was seert in healthy mdr knock-cut mice with no
signs of colitis, with an increase w expression seen in mdr knock-out mice with active colitis
{Figurc 9A}. The paitern was consistent with that seen in TOGA analysis in this model (data

uot shown).

The expression shown oo the Nerthem blot of Fiture 9 was quantifed and normalized

ta the anyoune of {3PTH in each lunc. The normalized resuflts are showr in Tablz 11, belaw

JP 2004-500028 A 2004.1.8
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T Table1l
B {Qunntitation of Figure 1
1B1) Madel _ CSIRLIG HALBIc i
DSS induced colius

Day 0 kS 97

) Ixay 4 1580 j 2237

’ Dav § 7491 : 370

Day 12 6313 4390

1SS Cynceniration Effect

2% Mot Do -4
5% ot Done 3201 o
8% Nol Done : 638

_ Anti CD3 Induced [leitis

0 Hours &5 ) 150 |
i Howrs 32 1
30 Hourg 1465 2572
72 Ttours 536 1243
I
- _ Coustituitive Lypression
L VB | Mdr Knyek Out Wigr Knock Crat = Calitis
i LM i 13505 . g8y
EXAMPLE 15
Estended Scquence Clone for IMX 2 48
S IMXZ_48 macrophage inflamimatory protein 2 {(MIP2

TOGA analysis indicated ihat IMX2_48 comesponds to Mus museaufus MIP-2,

macrophage inflammatery proteio 2, accession number XNS37Y8 (Table 31

it Forward primer MIF2.61-FF and reverse primer MIP2.345-RP were used to PCR a
234 bp producl [rom a cDNA termplaie was derived from RWA isolated from C57BLY6 colon.
The PCR product was subcioned inta the pGEM vector and the sequence was verified. The

predicted wranscript size for IMX2_48 MIP2 (s 1.1 Kb.

JP

2004-500028 A 2004.1.8
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We clum:

1. An isolated nucleic acid molecule comprising a palynucleotide chosen from
the group consisting of BEQ 1D NCx [, SEQ ID NO:2, SEQ D NO:3. SEQ D NO:4. SEQ 1D
NO:5. SEQ 1D K(x6, SEQ ID N0:7, SEQ ID NO:&, SEQ ID NG9, SEQ D NO:10, SEQ ID
NO:11. SEQID WNOi12, SEQ ID NC:13, SEQ ID NO: 4, SEQ [D NQ:S, SEQ 1D N6,
SEQ M NO:1 7, SEQ [0 NO:18, SEQ ID NO:19. SEQ [D N0O:20. SEQ ID NO:21, SEQ ID
N2, SEQ I NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ [D NO:26, SEQ ID NO:27,
SEQ D MO:28. SEQ D NO:29. SEQ D NO:30. SEQ ID NO:3 1. SEQ ID W32, SEQ I
NOE33, SEQ ID NO:34, SEQ ID NCY:25, SEQ ID NO:36, SEQ 1D NO:37. 5EQ ID NCG:38,
SEQ D NO:29, SEQ D NO0, SEQ 1D NQ:4l, SEQ ID N(3:42. SEQ 1D NO:43, SEQ ID
WO, SEQ D NO:43, SEQ ID NO:46, SEQ 1D NG:47, SEQ 1D NO:48, SE [D NO:49,
SEQ D N¢:50, SEQ IR NO:31, SEQ 1D NO:32. SEQ ID W33, SEQ [D NO:54, SEQ D
NO:55, SEQ ID NO:SG, SEQHD NOST, SEQ 1D NO-3E, SEQ 1D NG9, S1Q D NOBa,
SEQ TD NO:61 and SEQ ID NO:G2.

2. An isolated polypeptide encoded by a polynucleoiide chosen {rom the group
consisting of SEQ 1D N1, SEQ ID NO:2, SEQ ID NO:3. SEQ D NO:4, SEQ [D NO:5,
SEQ T N0O.6, SEQ 1D NO:7, SEQ ID NO:g§, SEQ ID NO:9, SEQ 1D NO:10. SEQ D
NI, SEG D NO:2, SEQ 1D NO:) 3, SEQ [D NO:14, SEQ 1B N0:13, SEQ D NO: 16,
SEQ ID t(x: 17, SEQ D NO:E, SEQ ID NO:19, SEQ TD W0:20, SEQ I NC:21, SEQ ID
N(:22. SEQ ID NO:23. SLEQ D NO:24, SEQ ID NO:I5. SEQ ID NO-26, SLQ T NO27,
SEQ T NO:28, SEQ [D NO:29. SEQ 1D NO:30, SEQ [D NOU:31. SEQ ID NO:32, SEQTD
N33 SEQ TD MO:34, SEQ [D NO:35, SEQ 1D NO:36, SEQ ID NO:37, SEQ [D NO:38,
SEQ I NO:39, SEQ D NO:40, SEQ ID NO:41, SECG D NO:42, SEQ 1D NO:43, SEQID
WOd4, SEQ D NO45. SEQ 1D NOw46, SEQ 1D ND:4T, SEQ 1D NO:ag, SEQ D NO:49,
SEQ D MO:50. SEQ ID ND:31, SEQ 1D NOG:52, SEQ 1D NO:53, SEQ LD M:84, SEQ D
N0:55. SEQ ID NO:56, SEQ 12 NO:37. SEQ [D N(O:58, SEQ ID NO:59. SEQ ID NOu60),
SEQ ID NO:61 and SEQ 1D N0:02.

3 An isalated nuecleic acid molecule comprising a polymucleotide at feast 35%
identical to the isolated nucleic acid molecule of claim i,

4. An isolated vucleic acid motecule at least ten bases in length that ts

hybridizable 1o the isolated nucleie sod molecule of claim 1 under sinngent conditions

B An isoiated nucleic acid meolecule encoding the palypeptide of claim 2.

JP 2004-500028 A 2004.1.8
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6. Anisolated nueleie zoid molecule encoding a fragment of the polypeptide of
claim 2.
7. Anisolaisd nucleic acld melecule encoding a polypeptide epliope of the

polypeptide of claim 2.

8 The polypeptide of claim 2 whercin the polypeptide has biological activiry.

9. An isolaied nuclete acid encoding s species homeloygue of the pelypeptide of
claim 2.

10, The isulsted nucleic acid melecule of clam 1. wherein the aucleotide
sequence comprises sequential nucleotide deletions Fom either the C-terminus or the N-
(ernunus.

11, A recombinant vector comprising the iselated nucleic acid molecule of claim

12, Arecombinant bost eel] comprising the isoluted nueleie acid molecule of

13, Amethod of making the recombinant host cell of claim 12.
14, The recombmant host cell of claim 12 compnsing vector sequenecs
15, Theisolated polypeptide of clzim 2, wherein the isolated polypeptide
comprises sequeniial amino acid deletions from cither the C-terminus or the N-terminus.
16, Anisolated antihody that hinds specifically to the isolated pelypeptide of
clam 2.
17, The iselated antibody of claim 16 wherein (he antibody is 2 monoctonal
antibody.
18.  The isolated antibody of claim (6 wherein the antibody is a polyclonal
antihody.
19. A rccombinant host cell that expresses the isolated polypeptide of claim 2.
20, Anisolaed polvpeptide produced by the steps of:
{a) culturing the recombinant hest cell of claim 14 under conditions such that
suid pulypeptide 1s expressed; and
(b) iselating the polypeptide.
21. A method for preventing, treating, ar amehoraing a medical condition,
comprising administering 1o a mammalian subject a therapeutically cffoctive ameunt of the

podvpeptide of claim 2 or the polynucieotide of claim 1.

JP 2004-500028 A 2004.1.8
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a2, A method of diagnosing a pathological condition or a susceptibiliiy o a
pathological condstion in & subject comprsing:
(d) determining the presence or absence of a muration in the poivouciecmide of
claim L and
{I) diagnosing a pathological condition or a susceplibility o « pathological
condition bascd on the presence or absence of said mutation
23 A muthod of disgnosing a patholegical condition or a susceptibility W a
pathsiogical conditian in 4 subject comprising:
{a) determiming the presence or amount of expression ol the polypeptide of claim 2 i
a biological sample; and
(b} diagnosing a pathological candition or 4 susceptibilily to a patbological conditton
based on the presence or amount of expression of the polvpeptide.
24, A method for identifying a hinding parner 1o the palypeptide of claint 2
COMmpIIsStng:
(a} contacting the polypeptide of claim 2 with a binding partner; and

(£) determining whether the hinding partner effects an activity of (he

polypeptide.

25, The gene corresponding ta the eI A sequence ol the isolated nuclei acid of
claim 1.

26. A method ef identifying an activity of un expressed polypeptide in a biological

assay, wherein the method comprises:

(a) expressing the pelypeptide of claim 2 in a cell;

(b} isoiating the expressed polypeptide:

{c) testing the cxpressed palypeptide for an activity in 4 biological assay; and

(d} identifving the activity of the cxpressed pelvpeptide based on the test results.

an A substantially pure isolated DNA molceule suitahle for use a5 a probe for
genes regulated in gastrointestinul inflammartion, chasen from the group consisting of the
DNA molecules identified in Table |, having a 3' partial nucleotide sequence and lenyth as
described by their dighal address, and having a characteristic regulation pattern in
pastrointestinal intlammation.

28. A kit suitabie for detecting the presence of the polypeptide of the claim 2 ina
mammatian tissue sample comprising a first antibody which immunorcacts with a

mammalian protcin cncoded by a gene corresponding to the polynucieatide of claim | or with,

JP 2004-500028 A 2004.1.8
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a palypeptide of claim 2 in an amount sufficienr for ai least one assay, instruetions for use

and suitable packaytng maieral.

29, A kit of claim 28 further comprising a sceond antibody that binds w the first
antibody,

30. The kit of claim 29 wherein the sccond antibody is labeled.

3l The kit of claim 30 wherein the label comprises cnzymes, radieisotopes.

flugrescent compounds. colloidal metals. chemiluminescent compounds, phosphorescent
compounds, or biolurminescent compuounds.

32 A kit for suitable for detecting the presence of 2 genc regulated tn
gastrointestinal inflammation, comprising:

at least one polynucieatide of claims 1 or 4. or fragment thereof having ar teast 10
conriguous bases. in an amount sullicient for at least onc assay,

label means;

instructions for use; and

suitable packaging matenal.

33.  Anisolated polvpeptide comprising SEQ D NO:129.

JP

2004-500028 A 2004.1.8
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<120> Gene Expression Modulated In Bastrointestimal

«}3% 088,10
4T &G/FL3
ix 1889-

2009

i)

«170> Pater

2210 1
s21i= 270
<2212> DHA
€213> Mus m

“220>

2322 IME2_
=400

cggacaccca
acggtcactt
tgcrgrTace
gr3tagagca

& -R

6,467

Ca-63

in ver. 2.

usculus

4

gLoaggraca
ackteosagac
grttctagat
agcCagcote

aakbtazaytt actgoTatas

Hus m

<223 THRZ_
<400 2
agetgacagyg
g3agazatas
toootgaged
apaazagcka
ATceactooa
atgamTcagg
gcazcatoc:
cgaatgagoe
cagagactbg
agcactgges
atgagitgys
gatoaecgga
eroTaacras
sttaggagag
graneectygy

uwsoulus

4 Extended

gagccoocaga
coctggaccat
LgUCTggase
EEGLEFEEETS
ccaatacaga
3agacncant
ctrooggaqoo
cracttbake
gragrggany
asaggasgyg
JCAtCagooT
gaagtcacta
ttroccagtgs
atgroTatss
CretTondga

1

SEQUENCE LIsTING

R.

o

agaggsetac at
Egcgtatitt at
agggtrtcac tg
ARACETALAY at
CACCCASAAE

Sequence

tooocgtage
cotoeogtel
THTICTYLTS
ICTacagasy
catgtoobth
gocsacecta
fIcigageoe
cagtLearte
tagegtoggyg
gactactaga
2aggetagas
ttyaatcegg
LECC:C&E:S
tbtoogroge
acToacrgry

tetotaac
tttbagga
tgragoos
TTaoctas

cttggacago
geatcogtec
tragggciygy
cagagagagc
JATAACTORT
gacreaggan
ageactiuse
cotoocacty
stosgaatca
STLGLAACTE
agagagecag
acacccagre
areactast

CgLEgILge:
Lagegraagc

troocages
Cacctggat
-ggocatcac
gigaatootg
tgrergetat
croggaagad
gggcotgosa
ccagaggotg
agccatagch
tcotoacaga
aaccicttca
agaracasga
Cotagactal
cctagatagg
‘cagestsasa

toon

ratt

(170)

PCTAS00/15973

Inflamratian

tgcttoooca &0
Tttegt e
ggaactIact 180
igaccgccag 240

210

ctacatggsa &G
Tttggractc 1E0
agtgetogiy 15
ctgggoteag 240
cTooacgaza 300
goofassrtee 31w}
Fytgaggotga 429
cacatcigbs 430
tcttaggga 540
agacazgama 500
cagatLocca 60
ggtotagatt 720
Ftgroroact 784
@rocicacc3yt §49
cteatagate 204

JP 2004-500028 A 2004.1.8
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cacotroots  tgretccags togobaazat  baaagLUATL COTALAATAT  CUR@IfaAsa 96T

gada ELTS
wZ21ds 3

wZ3ls 182

€212 DKA

31dn MUB MUECULWG

£ggocTItGg gictatbtgbt ctggatgacg tgzcckgrac agoacacgag gactatctgk €0
gFagcogitc IIACCIATET TOICLOTOTT AlaAchobag alacCalogy gargctggag 130

SCALCLILET AZALOUCCAn aTICITAOLE CRACCAJICC AgAatolgtgg ootactacta 180

¢taccooaaa aa

~ DHE

1c
11» 152
12
13 Mus musculus

<223> TMM2_22

=

CQgLRgTeIt gg9agaciaang CCCACggaty ACTelargge coccagradc cLevacatce 64
aggastgagc vattgagagg goatgggaaa cggatgochg cagactocba acagasgeac 1240
tactygtoat gacabgaecon tatatacoaa taaacttgac tizagrortg uaatactgaa 180

aza 183
as &
< 1.5
<2.2> DNA
©223. MUE MUSCGLRS
220
€223 TIXZ_28
<4CGs 3
cgotgtacte cacaaadact rITggagacy agittaagaa gacgracaga Catcacaads 6D
cattortgga coatoicaas goatgitgta gotgotoetT asagaaggoc asaaa 115
<210y §
«E1Ix 133
¢212> DN
2213 MUS MUSCUlLS
THEZ 38
- £
cggrcatbeos agatgccktac tcaavaageoc ctcotciggga toaggactceo cgitggaata 8¢
zagatccaca gggLacchor Thgagatatc tgacattgta csattootgt coccaaataa 120
ZATATAOATGT S8ARE 135

<210 7

<211 274

<213= DRA

213> Mus wusculusg

w220

<223 IMNI 38 Exrended seguence
«d0%s 7

ctttoccaag  atgogacigt  COCToCgtga

goeoToggIct  actagctggg  atbgrotoiag €9
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ghgactTgys Crgartiocs  tggetgighta  cStotcotggge  cQoetggter 124
cpcgaggtoca 2gg9Ecag gaagsyacce  ggaaacaaca  carrgeotgag  ackgagtogo 190
azcegga  ¢cticagdgt Ccagagaceay  &agLatacag  T@acctosac  acacagagge 249
astattacay ATgagososs  LOTATICSCH  Leageoggooh  gakgooogga  booojtoatt 300
3 coagatzcat  ACTCaactaszy TofLSTOIgY  gatoaggac gtbtggaa  Cacagatcca 360
cagggtacct  cococtgadata kotgacattg  taccatntrcr  grocasaast  aasagacaga §27
grraaasaas  4aadaagdaa  33d4aAlARAA A33A233asA 4aAag0QOCIC SgCA 474
<210» 2

10 «211» 231
<2rZ> TNA
<213 Mus musculus
«220x

15 <223 IMX2_43
400> 3§
cggToazact LaCheAGgtt geaaagugdact tatgtgactt atgrgactgt aggaaasaga
G353t eagre accatTotght ggctacnage agatriocag t9tgeccaga Soagrosans 1i0
GELCTCGaag DasgrEiats Aaasdcicigc TLLagaagcs aatgacagga acatgacts 180

30 tttetetsota agtcasatas JCAATALALY Gaacagaaans a 271
cZ10% #
s2ler 1377
212 DXA

I5 213> Mus rasculus
<220>
=223 1MX3_43 Extended sequance
2400 %

30 cogurecttg  onreocacatc BgggECngnU SCIgrgiotg  gotebgoacs  tatcococts 6O
CoLoheIgie  agLgataats  gotooodcgt  dgiocthbgat  aacabctacsa  actcoogacat 129
ctig@zastc  agcactatgg  ctascgotots  Tggrggggart  grazcocara  cagtgacagt 130
ceccgrgaac  gaktteagtea atocogtgsat  cotgaaageca  grtgzaggagg  acgacagoec 240
agtzggease  [3gagtggas  catatdagaa  gtgtaacgas apcagsghct  a¢tataactt 340

35 gacatccoaa  aGOCaghogg  LOLLoCagac  Aasctggaca  Go crt  cogaggates 380
gactasagis  AACCTgeAaZg  LOCUCACCYT  TOLCAATCGT  ACAGCCLLAA  AaSLeatoont 230
gaaastgy¥aa o£aagTacaac  OoLCAQoCLS  AACCTUtath  Cotgagadtt  Qrgagaceag 480
ccagaccata  24cacgacic  SEACTGUGAA  CATASCCAAY  acCacagccs  aggacacage 540
CaACACCANd  JOCTIOALIR  TEJCCAALas  cacadgocaat  accacagess  TLiaccacags 00

40  zasgaccaca gUeaRaagle  Lggecateeg agcocootgg  cagghbgeocot  EEC
coatatootg  TLULGLELLLIG  Leattagtaa sazagaaaac tcggoasgoa 720
gatctecazs  checaggrea  tooIcSsgag  SLCALTnCag  gofagkscit  saacatacss 780
gaatdaaggrt triatgroct  cagreoogoag  chocagcace  ttogacgaca  gasccgoaac 840
sotagrgcac  ttgagegata  casatgohtg  CCCQUAToTr  roagggcaca  aattecgott 850G

43 oTogtaaata  oitagtooat  CoRLoohgeg  LETaacaraa agniorgact  ctcagtttaa S50
gotgitgaca  gocaakbctma actictgit CLigcc3aag graticasst  gagoctocke 1020
ggtgtggegy  [Ugggadgga  atgatecite  tbtacttbecs  asstgatttc  agabthobgg 1080
crasacctac  teaggbbgoax  aagasctiat  gtgacttaty  tgacigra amazagagsa 114G
2TgagtgAtc aCScrgtgge  bactagoaga  LLTOCAcigt  gocoagaccs  gioggraggn 1200

50 totgaaggas  gtatacgaas scbgugocTe agaagocaat  javaggacac  atgactorrtr 1260
trrtotaagt casakazacz  atatabtgaa Caaga3asaa  asaassasis  aaddsada3za 13270
4333533235 AJAAIB2aIS  KA3A232z33 2332433323 133A5AA33a 3538333 1377
w210 19

35 «21)1= 407
<Z1Z» INR
<2332 Ius musculus

G

19

IMXZ_46

JP 2004-500028 A 2004.1.8
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WO G0TTI66

cogogogoac
Fesroagegr
crgaagatga
cztgattcag
aggccnagal
Tataggarso
gRELgTCLLY

1
555
UK.

ggggaceaga
cocoogeTIa
GoIgrgaatsa
atgactacat
cttcatgecs

%

CagoCLOgyt Coagoggagy
TCogoAagITa KLLgaagotc
sEctaccage
gacccatene
atgasttoig cotgobrgot

crgrcatgge ghatgrocta racoctaago

agaacgazca

213> Mus musculus

“ 220

<223 IMEZ_S$6 Exzended

«400s 11

gerestitos
gaggogagae
gocgosotog
crrgggresa
goaggTacts
gagoTragsge
tattoctgac
agtictgees
tgrectatac
acaggetaat
gacgracaga

<xi0> 12
=211» 33
<212> DNA

togEgacces
legeiiisls ol
cagascaacy
goeggaggeee
Gaagcrooks
tacTageoeg
fcoatcicakc
gtkbtgotgat
ccbzagtogs
ttttoacces
aCatncaaas

€213 Mug musculus

<220>

#223% IMKZ 48

«400, 12

cggetsItea
g599ctyTey
tteaagaaca
gtcatageca
cagaasatca
corgggoigc

<210 1
<211> 414
%212+ DNA

o

shactgcact
tegocagas
cocagagent
ctetcaagaz
Tocadaagat
tgtoootoaa

<212 Mus mwreulusz

<2202

<2235 IMRI_SS

<40C> 13

cggecegrat
gaaaaccact
Tractctags
stggoaagat
acagcrgtaa
atgrggrtgac
cEittggtic

221 4
«211> 787

cgrgrgaac
39%gagzaaa
ecaagagcaqg
ataggatgss
caatggoaac
taagooeaaa
tgitaaaatg

atracaggot aattietoac

sequence

tigaagecic  ctocagacgt
£oegocogtt erocacasay
tULdcagege  cigooooogg
cgotosteaa  Sgoconagocs
ggoccracas  Sooatciotyg
CIgrIaacct  ggaagacoct
Loeoctageia  Lgoococaggg
atotagracg  tttooctroat
CLETTACOTY  actatctgaa
atigaagecc colgoatica
asaaaaaaas EELLLEEETLY

3gLTTEECtg Ttgmesotag
2CLOCQOTIL Caglgoctga
gagtgtgacy cooccacgac
cggtcaaaaa gtttgoct:g
WCLgascads Sgcaaggcta
cggaagjaacc ataaaaa

TadFAYTone goooogggat
ggctigaasa agggatacac
gaktcotaks ggagaaactt
toottgta zccat3igon
CEEATASACT FICAAFOISL
CLETEQoCiT 2agotaatty
ataatgigea tngcattaaa

(173)

PCTAUSDO/L5972
CLOSQOnoTt CRargrotoa 60
CoLggodota Cacoooancs 120
ctgeigteaa cotggasgas 180
arcteccrag ctargoooca 2490
gatgtarage acgrzcoece 160
cgactoicav chgackatos 6D
ccaaasd 407
gegggocgat  tagogatgag  §0
cgocgggats  sctoocagag LZo
cgogracggs  gaccagacag 180
TTagoguoss  cegorictoc 240
asgatgagos  grgaaTtacgt 200
gaktocagatyg attazarcaa 364
CoCagatstt  catgocastg 424
aggarccocty  tcatggogoa 480
tgocttgaga  atgatcaatc 540
ttrgeganas ttotggataa 600
aaazagratg  cggoc 655
£zZaccadcca ccagqgotaca 34
agaccctges aaggettgac 120
£TCAYLEO5T cragacagas 180
ACCCLGAAds COTCILIFTT 240
actFauctgy asaggaggag 330
17
“oCagaatte togrigaaty &G
tatggogygt gatgoaatgs 1z
tgargTa®ag cAastcorttg 150
coooctagaa 3aggrateas 240
taattatgaa cacaatggoh jac
chctatgasa tataaoiceg 2a6¢
AAAYTAAAGE FAAE 414

JP 2004-500028 A 2004.1.8
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WO 0077165

LKA
Mus muszulus

(174)

PCTAUSON 15923

I¥M2_55 Extended Scquence

i
gcacaatega  Faagotiati gtggacatcc  btgbtbccoteo kgrto-tica ggaagtgtag
cagaaacaga catgaaggge  aaggoattia  tTLUCOCTCa  agaatcartoe  actgjoctagr
gtoortgats  cogasggiga  Gglaagroacht  goagezsctic actobgtgta  tgaaggectt
C2CAJACTLT  ATACITCCLT  ACAQOALLLL  oLoCLaca4ar  acaagaacta  aggacaatga
gattoltote  TLLgtggdaasa  Atataggags  atacargono  tatghtgaga  atccggtaac
cabttboaaa geacccacas arctbociga  ToCagteogt  AtLoigtgcga  acogggages
TYCGrerygg  aATcgcacaat  torggoigaa tggasaacca  ciggggenga  aaggtitgas
T2AQPJATAT AUSOLOGAST JTgatdcaat gakbcocattata ggacaagagc  aggattocth
Lgggggaaat TLIGatgo2a  agcasticctb  ©Qrtogggac  atatgggats  LLigoitgrg
ggaccatgtg  QLocCoObAg  Aaaagatatc  agacagoool  AACRATYGCA ACCITataaa
Crggeaagot  CCLIAATTATI  2Aagacadrgy  {Latgtggtg  atitaagocca  asctgiggo:s
LERRQCTAAT  LOOLOTALGA  A3aLatadsts  tgottTtgge  totgtraaaa  Tgataargtg
cattgeatta #a3aageass  gaxatgagaz a3as3adaid  oa23a523aa3 33aaaaaaas
zaazazazag $IcIYcc
2210 15
<2i1- 123
=212 DHA
«21%> Mus musculus
<220
<223 IMXZ_37
<4002 15
cggrgatgia cacLogggle dgcasgttca gtacctggst caacoaagtc arggoctars &0
acragastgt ccacagatos QLieocosare CCAGCCLSat alacataste gratcagtrc 120
Adaad 135
«2i0» 26
©ELls 440
©213+ DNA

<213 Mus musIulus

<220

222> IKX2_37 Extended
<400 13

cptingogge  Cracctotgl
acaccagots  gIeTgecagoa
tactgggstg cacgcatrac
Tgrongagtg  acteaggagg
aggattgrct  ootggggcac
gtcagcaagt  lcagtaccig
Tergthecen atctoaatet
aaadasassa  23aaaasaaa

DEa
tus musculug

220>
«223- IMKZ &1

<400
c3ggtatIgc agygatctgg
sCadoargsc agrokgraaa
gaagacacoa gocoaaaacs

seguence

cafeactoac
agengrtota
cgargccoatg
e
Caagazstyge
gatcaaccaa
aataaacaca

25oioctggg atggagoget
SCICCAACTT catgoIsaga
ACTIYITGE Lottatatgs

tggggecgaa
cooosggeca
atatgtgcag
tgocasaags
SHCELACSEAD
qreatagest

tcagrggngt  gggcaatgtg
ctgtgaatca grgtoggoag
Stggotesgg  cgociockea
caaacacceg  ggtgettatt
caccgoctat  gtacactogg
acaactaaac LITLooARAgS
mapRassasl  33333232AE

TECLTLIOEL toaLLLyIga &0
aggocaggagg goomcatagr 120
qecragggart sggoboccags 160

&0
120
184G
40
206
259
w20
547
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WO ANTTNES

FAGCITCOCCa ICARALTLIC gLacaacanc

TuSCUlUE

220>
283> IMR2_GLl Extended sequence
w400 18

aggaattsgg  cacgaggcat ccohacticty  tgbtggcaat ggaagoagta  caaddoigac
cacaddga  CCAcgTEact  £acoqrTICt  ggtatcigos  cacaccagog  Soototgetc
ggtTtat tetccabcoo  tacactacac  LgOgaciota  (gooaggoga a a
atgetcgooT  rocttgigot  SoLgagtaty  GOAgogaton  ggagohcoba  goalodcgey

24
CTCCCLEECE  EItcatthgf gaccageato  LCRgEcrtgca  aagftccaac  cccatgesca 30
9aE0gCagYa  gIgUeacatd  gigaagacac  cagrocaaas  coachggotg  ocbsttatgt 36
gtggrtaggy  sStggg@toca  gigagoticc  catcaastct ctgtacamaca  ccaktccooko 42
aaazaasage  tatcoocact  3taagggacs  Cagatcrcac  Aartoadgadc  agoLcacagg 48
TggoTatgaa  caaaatkata  tgoTtgbthbcT  oToCUgULg gitiittttl  Stacaiotag 54
aataaattst  ttasaLLatt Ioataglaay ggagagggsh  atbtgroate ¢
asga  Ltatgebtt
gacCaccs  ASgCAQCAss  GOOGOCCECy

ttitgaagat btbgtoatal Lo
caacactsre  coctgacats g

(175)

PCT/USON15973
o

atoccctoaz aada 223

60

izd

agctagcs 180
o

c

bl

a

bl

c

thizttes 600

atgrierrgg  gccaasggac 650

tottgectts  J9AQOLEICt  TIetgabgac roaggaactt  tatgtgaatg  agggagaaca T80
cttggaegata agettgbace CACCIrages  ctacaabaal sctgotbco:  agaacaaaas 840

TUgRgT

Gt BIcctagagg  geassoggas  LIAAgatATE  gaCCranos  CLIcatatga 200

aaccgracct  gaagoogtit  gagtgattgt  ttgascgUit oUTaaattod  LTJTacottt 960

gtaaaaaagt aaatazaaaa Taatladgaa staazagtt

azatagacac agaategigs L1020

aatgtasgaa tatgacaate TactgLoogt ggtasbtoct  goctgtaatc  coagttcatg L1086
gasggctgac goaggaagat tgaaaatbor  Agacoagoit  fgGCaaagga  gtotamgact 114G
CTACCTOARC  £ARAATCAACA  ATAIACAATS  acaoCagact cgasaaaaaa  asaaazaaaa 1240

aasctcgagy  ggoggcegst  aceca

<210 1%

211> %27

<21Z% DNA

<213» Mus musculus

<220

<223 IMX2_53

<400> 1%

©ZYLroaraay agcaac cacgtLggeg
gaaggtoact gogaacs Tagctootst

tgaagtitic aaggygeics cagccagy
Tgoggatgot ggagatitgrs agaaggttaz
3ACLCTACTT 3aagbgdgag cazcaacgat
caactbctgt agtiaagaga Cagrgasaga
ggaggctgot gotgbghgas caccaagtoo
cCaaaaa

«217> 29
<Z1le 180
<%12% IHA

<L13» Mus musculus

<220
<2332 IMEZ_ T4
«d403» Z0Q

cggtotcaga gattagoatg gtggoacaac
cetttobggt agbgoeobis cototboathg
aTJracrinc rLgantacty cgtctonghe

13z2=

graccaggbg actgrcacer TLctgoacs 50
STCUggasalb ggaggaamacht ctaaavagta 10
tTacrtctoac ghoaatgast togactobga 158G
atztatttgy tacaacaaty tgatvaacos 240
cacagtogaa agasatgaty goagagigtt 203
Agatghocig ctoacactgl CooZatgtta 389
factgttgia atazaagrcs agrattzaag 420

427
gacttcozgos AgroTAacEsT (3]
toktaaacag caagcrtagaa 124
SERCTAYTAL tgoag ccaacaaada 1890

JP 2004-500028 A 2004.1.8



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

1

30

4
G

40

45

58

L
n

b

WO §0/77166

=310>
w21l
<21Zx
<213

«220>
w223>
<400>

(176)

PCT/USMN15873

Z1

147

HA

HMus muscuius

i3

z1

cggotooTta tabteccagge ttggateotg tggaccageg ttacttgtith Accastaacs 60
TCLECTLItG GOCCagcatt Cacsjatdtt ragggaaata cLgtLigaga goaaatadar Iz0
agacgcatls ALCTCISLEC gcaaaad 147

22

124

DWR

Mue nusculus

LHiXZ_ B

2z

cggrggeota #0gadagady JgagocdLoTa aggtagsaca Jatgattgygy Stiaagtogr &0
aaraaggtal Coctacgaga aogtgdggat cgafcaccls cttinraagg agaaamatys 120

azaa

«213
“211x
=212
<213

22205
w223
CE vy

CO9TaagiIA HANSTIYATY
ttatgggeal gagoggggas
acagractgt gaaggaaaas

<2105
221lxz
<212
<213

« 220>
<I23»
<4007

Lgadatgrys caaggrraga
acatgatoga guaRTITIa
LCCICRAALT
rTg3ccooat

=210
<Zilm

=212

1:z4

21

140

DA

Hus rusculug

IMKZ_z1
23

=

EES
ekt

atggcad TALCCAIART FCCATIASAT AcLyyaacs

c
CCCOgTAd gyttaastac tactoagtga COgaTagrgs

o
)
G G

i

233

DNA

Mus muscelius

IMEZ_49
29

gyactgataa taggcacaty tatcgggata
LLLgtootys gutaaagaay H3agaganaa
gaggarcica catggtoacy
faasrgeagaa aas

=

g ga—taghthg
3 aggaaastgy a9

R
Wom oy

[®

25

203

CKA

Nus musculus

MKz _E2
25

JP 2004-500028 A 2004.1.8
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WO a0/77166 FCT/USOG/15873
%
cogtoctggs @gacaganat gobeattggt tcoagettige atcacgoacag acttethgta 50
acgaagaaga tgTaTac LZAIACICLYC cattgacgte gattcattady pai}
&sagcasacts ACADtTagar tCaldacasgt tatasagaag goagoaatga 160
agoigaaatg gagcaaatta 209
3

<210= 26
<211l» 348

CNR

Mus muscuius

10
<220>
<323% IMX2_5
=400 28

I3 cogacaccat agagacssis aTCISTOPEc tgggccigot Loteggostt atgegoigoo &G
rooctgggoat CHLgcicats 2LCas2g9ta CaIgeaggtc cagnatocsce aggrLaiastrce 1ze
ccrtckgaga aaccothbean aastsathioc tggcggadtt stggaagott Stgoghgetc 14
ageggcagee THLYRCAGLE LTIAcCLeda gtggoatcna cctcoghbtca coaaatsoca 240
ggagaacatt jtgggcgeay LOLSSLOCcCe tggtaccora trhoantoac agoiocsatg 300

M) fratcracag chorgacage CHCASTAAAD TOLOTTadga gtoaaaaa 34E
<210 27

313
oA

23 ¥u3 musculus
<2200
<723> IMX2Z_6
<300> 27

30 cggacctcac cgaccagoct atceragacg cogaccacac SrTggtarascc Satgggages s0
gcttittgre agaadoacag ceessggcls g993cadcact gacgactigag 1ccgagatas 120
tctgggogeg gyecctgoca $otggaacat cagoccageg sgccgaachtg atcgoackos 180
cocaagecot gRAAALIQCE PAAYPIAAYA agotaadtght tratactgac agecgabatg 240
critcgocas gacccatgtc catggegaaa totataggac 30gagIgrig cbgacctoag 300

35  agggcaaaaa 310

« 28
117
- DNA

) Mus Tuscuius
<220>
<I2T= IME_T
400> 2%

43 Cggacroguc aaatgigaad Sagcrtgatgd aagdsatigds 2Ra94dgatc agooadzada (14
a232a9caada gagggadaan SACILOAAAS J2ACATIAAG ARCAGEAEAC CCA3ASA 117
=2%.0» ZF
s2ils 234

S0 <213» DMA
<Z13% Mus musculus
<220
=223» IMX2_3

33
<40l 2%

Sggageasda CaTtogatCcta agagrgagcea adgacgogca atogggagas arasgegaga g3
cdggaanghc tiacacgogg Ygraagacay SLICTgartas gquyragacas aGassasgrg 120
AACACAACTE FCgAcTHCCAE $23238a&B3 5QTICAStog ggatgoacgt gacatgaaca 189
60 CLTggacacc gragacaggsa ghkgasqbsrst fgagactsse fasctoocca adaa 234
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WO 00/77166

313> Mus mussulus

4 Z20x

<2233 IMX2_

=400> 3¢
cgpagtegot
AQLECCCCAT
FrascoCaay
gaagracete
catcattogg
zaagraceag
ttgtoccaac
&

a1

1> 182
oA
Hueg

w220
«223» IMXZ_12

=403 31

cggegtyaca
tteoterteoct
agatatceros
atgcagaaaa

3z
173
DKA

<220
<223» IM2Z_13

<40f> 32

fgQatacags
gaggatgadd
gackgtgtat

«21Gs 33
w31is 312

=212> TNA
«313> Mus

<400 33

cgggecgaty
zgccngages
cgcacatgeT
gaccctaacc
cagacetgrg
asccccaaaa

20>
23> IMxz_1

1o

atgrgrocaa
gccatcoage
catcagee
gaggec
asggacacat
asacagrgnyg
tgacracage

muscalas

aagaccocal
grtgeooeoa
tasaztcigy
a

Mus musculus

agcagetgeg
agaactaraa
ttzgaggora

musculus

atgctaacg:
agcagattga
gegacorocaa
aagyCiELad
tgeToastas
a

gcocgagetaa
aggtoatcaa
acatcaagtz
ECLECtCrga
g9ggJagca
aageactLgy
coageccoroo

ccacrroega
grcargecge
atccctaaac

ceagetgacs
cacggagnes
cogtoigaca

H
argIgccac
orggacgha
cagreyreT

ccancataga
gtcaggcotea
cagasacges
cctotgggga
ctagootgag
ggcattcacs
a2caaagett

sotgetggee
esceegagaa
atc:caatgt

stggaazars
gaatteacag
‘tataagtgg

tgtgaccktyg
agoccogaag
cergactgga
aLtaaggkct
stgoctcaga

(178)

PCT/USH0/15973

gotgttgaat zattthgaty
gatgaggtgc aggcagggea
CTYaEgotOC Agaaaggdad
gaaaagoooa acaccagota
goggaagaat gcoaggatcs
gaakbctaros tgatttatag
CEULTHTatt TCaCACanan

tgcctaaaay atACTOAITT
gsggagraac cactgogtty
gotgaataza ractTtgrgaa

LCCAGRTGTT aCCogagags
aggatgagot gecdTatgat
aazgtggcas aaa

aggtggoacac cacoctcaag
Jcagoeccas 9a3scongec
ajagcggaga QUAacTggsto
actgsaacat ggagacaggl
agaaciagsta catcagooo

1
e
1

&0
20
80
21

JP 2004-500028 A 2004.1.8
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WO 00177166

2210 3%
<211» 138

<21%= DN

<233~ {03 musoulas

<320s

©ZT3e LMNZ_

<4030 34

cggzcganyy
tgagrrnoga
gazattcegt

<2Li» 35
<2L1lx 99
<212> DNA

18

=ggtgtatge

cccaaaag

<21i3r Mus rusculvs

<2283

<273r IHEZ

<G00 35
cggeagryac
gocteastay

0= 3
<212 109
+212> ONA
<212 Mus

<220

<2235 TMEZ

=400> 36
cgateatyey

<210 37
<Zllx
<21%» CHA

20

aggrgtgagy
attagagyct

miscules

23

(179)

PCTAISO0/15573

cEttaatooc agcacttgcg agucagagyge ASTLIFATTE
2gccagrotg gtotataaag tgegrnesag groagceany 9oTATacads

cctzaggact
stgcrotacs

crggetetot gagotagsl cagggtragy

ggatasaaa

432tC2JTAT TATLAALAQT Cacascatga LLtocagaach agabagesst
ceGaCascaa J337aACLE agaTHiagta avgtcactbt atgcaaaas

€23i2> Mus musculuc

w220

«223> IMKZ_

400> 3T

£ggroToaan
caaagggaga
adbctac-tc
czca:tg:::
tgLccactse
goktacocaa

3

225
DL
Mg

24

ggestgooac
GaLgtggaaa
agtaaatzto
ctogagacon
accigorage
EEL]

musculus

Tagtargtro
torgokecr
toatotgooo
sctactciac
cazgacccoa

gooatgttgg
Tattcbooth
agcoaagrga
TIgaagYgta
Tozatageoaz

gatacchick
t:tcagsaaa
Fagrotgags
FagoeLgrros
atggaagata

LCCCTIGAAT
gracagaass
teagocaaco
rLortgggas
cageTaTons

-
[RRYIEN
w S

120
180
240G
90
313

JP 2004-500028 A 2004.1.8
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WO 0176

cgagaacaas
aatcgactygyg
cttaaagasc
cateccoent
cteaassety
azbygazaceo

Mg mus

wZ2lx

£233s IMXZ_3&

<3005 3%

cgghgeootyg TotgR

tstgw
ctbcasgois ctga
CacCooogog grgsargoct
ctooaagtat cgrra.
BESSCIEgCas C:gt:
40
248
DA
213> Mus musculue

®222% IMX2_3S

<a0d> al

CgoLactgyg 9euygtanagy
gagtgaghbig caggacagoe

coaatetass
ctoyggaacg
Stcaacatta

2202
<2235 IMEZ_
w400 &1

cggREsacag
caartgrgey
ascsatagga

€210s 42
€2il> 35
2217 DEA

casacaaaac
Jgrtgtagts
cagalattaz

> musculus

ratgrgracyg
accaggarts
CCUCraatac

<213 Mug musculus

220z

<223 IMR2_ 49

<dBifl» 42

ggacccanas
ECQEJC:EHE
crbgtectora
TCCTLEagEg
goaatctaty
aaaza

aejgatoigca
goctgoeggt
cotggataa
cTEcrgoag
ggcsbitga

t

caggoggats
agggctacac
caaaaacaaa
cagaacactt
Laaaaaacta

TgoTgratye
accaccsaca
tcigtaaaaa

cggrattgta gaacagtgta Tarcaatgas

ed1lCs 43
<211~ 150

u212= JNA

2213 Mus Tuscalus

"

cocaaaccta
scgrgracac
catgtiIcige
acatctzcat
aaaccorgga

tgocacacaag
UACCTLgEST
attocttges
goottqrert
atamagoetg

cctgegagrs
42A0aa3CC0
ceaaaaascs
gtctaataky
cbkEtgszcar

Taatgagcea
tgrtgatget
aggrictota

tLacaaaaa

sagjtcata
tgcootgsg
cagtoootoo
cagoaagToo
Tatetectygg

ctgegrotay
egeCascac
tzTargagea
ctggccaTtgs

agtaggaata

caggyecage
cgicttgaga
asacccaaad
ggcaatgees
astaasaa

agtootggay
=caaaagata
tataaggasa

(180)

PLT/USGO/15973

agcacacota ad
getcaceqgas 12T
acagacatoc  18C
gcraacciga 240

geLtotsaas o0

325

atocogIcaa &n
cegrogattt 13
cegrgstgas 150
CCOETCTICLE pg
3aaa 294
cIgugeLaca &
gaccaazacs 120
aaaacagytt ipn
tgggrtocat z4e
2ed

agggagacag &80
TLgsatcagg 120
aa 172
39

JP 2004-500028 A 2004.1.8
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40

45

()

WO 00/77166
<220
2223> IMKZ_42
ciGO> 43
c3GCoaAACT StoaaTttaso
tracacatta tatttcocaag
TaTaaggaca gaaalLoaltgo
<2ld> 54
cZlls> 32
222> DR
215> Mus musculuc
w220
<223» TMXZ 51
<dCdx 44

atagatygay
REtCCEgCCC
crkagazaaa

cgg-agggia gagigtogec 2aggaasas

esl0s 35
257
DNA

> Hus

220>
2223 IMX2
=400> 45
cggtyrecty
c:::aagct:
caccoeegeg
ctocaaghad
tocottgoac

46
i» 282
> DNA
> Mas

«Z23s TMXZ_

%4005 46

cggtocoCat
tcagotgatt
cactgzteaq
tgtttatctg
greccergas

2z U 47
«211» 421

©2L2> DRA
=2L2> Hus

ctggggagac
acagshigtaa
acgtggtgac

rasculus

sz

tebgetongs
ctgagcoccact
grgratgooe
cqttaagoty
cegtacchs

rasculug

53

atcttrgagg
gACLEICagy
ctotatgata
gagctotgoa
Cattrergen

maseu lus

chiotgigaac
gaggaggaas

g acaagagTag

aTgggatyte
caatogcaac
taagsocass

gcgacctgra
gecTgctagt
ctotggataa
citctgegg
tggrctttga

"

Jocoorgagac
cgggrgaazg
accettacea
atorttoeta

CATGZAgegg to

tgggath:g
ggcitazaga
gatncotacg
tcattatgag
cicataaact
ctgrggoers

aagroasagt
cTcazaggat

tgcccacaag
gacttigget
Atteoctitgen
ggcotrgoott
ATadagoety

cgagggeccg
actotgooot
cacctagage
aaaracedag
“tgagatt

erotogaat
agggatacac
ggggasattr
acrcatgtogr
Sycaagoroe
AATTLRALLF

attccacgac
aaktaacagga

ctgogreras
ageocaceaco
tctgtgagra
ctggccatge
agtaggaaaa

atgascagte
“tararocce
aaagagtgzy
gctttcegoa
dga

tgoagastts
“3tggggagr
TALGLaAay
cecootagas
casttabgaa
gzcratgaaa

(181)

PET/USAO 5973
aasaccaaar &d
43aaadacas 22

TCeCogrcaa
Tgoegattt
coargotgac
ceTEctLots

ktotggcaca
cacagagcga
agtcockooe
aiiaaaacat

tgactgaazg
gatgcaatga

saggtatcag
Qacaatggst
rarzagrezg

1+
1280
180
240
91

60
120
120
240
283

14
12c
18¢C
240
366
ki34
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40

45
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O

40

(182)

WO 077166 PCT/USO0/15973
2

Eitiggtic Lobiaaaaty 4Laatgtgea tigeakIada aaaygcaasdgs &atgryaasa 420
421

13- DHA
Mus musculus

w22l

¢223> TMX2_53

«i00> 48

Cgaeggegat atoIagIctyg gokgcaacdy Lgsctoigga ggaccooica aciooooearn &0

tgacsatglc asrcIgoayd LTCACTgEgE JAacCAgotit JUOrochoCt tIJactgomd 120
COCCTIZang asgoccacag tghiTaccog LQLoTagos tTeatbgact gyattgagoa 180
GACTATLYLL AACAACTAJA TCTAAJYELY yoclggoags gaggacococ aggnootota 240
aagaataaag ACSLTLOTGA AaglacTaaas a 271

Mus musculus

2202

cz23x IMR2_£Q

«d00> 49

oggercgoat cLgigigaac [3ggactoig JCLotggQat tgosagaatt coggohgaat &2
QgRRARCCAC L5ggpangaa aggrtigaag I2gggatzca crgtgaaggy Sgactgcaarty 120
atcactciag gacasgagea ggabiccotat ggggoaastt ttgatgoasa goaatcobrs 1EQ

grrgaggaga CATgggatgt tbcoTrgrygg gaccatgtgyg tococooctaga asaggiatca 240
gacagotga acaatggoaa COLiataaas tgdoaagetc ttaattatga agacaaSgge 300

tatgtggiga ctaagoocaa actgiggoot baagetaati gororatgaa aratasstcn 36D
gcktttggic tgttamaatg acasrgggoa ttgoartaaz sadgcoaaada aatadzaa 41
2210 50

~211x 352

<21Z> DHA

213> Mus musculus

220>

w2Z23- IMXZ_T

<400 50

cggaaacggg gaccgcrggt ggctgsgaty fLgtuoatca ogggaattab catkbotcact &n
agrgggaagt gtagocagib jtotcaattt tgoorgaatc gocacaggtg agtgooggoc 1230
agraccctga LgugeacTor Sgebggancc LCCRSACIAS ACCaaCtCoad CacCocotgo 180

cfoctecobc raccccaaga goctacagag tgatraacar gaaadgaatoc Lgaaagdaag 240
S4gCcactygy aggyagrody attraagyot AATSQLOLITS 20accotggg gagagagetcs 306
LoTetangey UTJ0LgLoaT LgiLeagata aabccacaty gtoraceaaa aa 182

51

1315

DhA

Mus musculus

€320

w2iss LMKZ_ES

=400 51

CYgaRacoos JASACCeaat gauctatola aadacaattl rafgasToas CICETOCALE
TggCaasata agaagar TTTragdgtag agytgaaasy cotaacgags ttggtgateg

CLYYLTACSS 33A3a

«2ifr 52

JP 2004-500028 A 2004.1.8
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(183)

WO 1077166 PCT/USOHESSTS

«211l> 188
w21¥n GRA
<213» Fus musculus

<230

<223, 1IMAZ_ 60

<409 E2

CYgacgoany actacviaty cragasgigh gEctacaagy aggcagrati chlicadtea
cacagtgsoe 9agCtoagga cgocatgoge Tactaty tttgcaceoc cocacastas
gBcCacngel ggactgagly afCILL oot CUCOCASCry baataaitos magotnctsc
—aaaaa

210> 53

<213> 21€

<Z1Z> DA

2213 Mus musculus

53
cgaccactas toracattte Ttetata goguitgica tgasattgon
CITCCagnot ALGUACALIL aTtLatLroca Qoagagtctg CLCCCasaca
CLOT@CCICT SCCTCCagaa ©I2CTotcacht oooagrtodt goasatiggt tacacagcag
azacgoaaas taszagaggtg gottisocgn caaaaa

£210> 53

«2l1> ZL6

21w DU3

213> Mus musculus

<220
=223» THAZ &8E
2500 54

€ggTCgrocy TAgaggiTonl aAaga’gocd agrgagadts aagaggaggs ascotcaget
g9aggeccos agstiaacoe asbgooagty acagdtgagg togtgtgace ttesgeggct
gterazagot goiogay TLLOIgTOYa gitgtooooo CogUUosaRg StIgTTLUST
TCAcCgoast 33ACAtgArT AALAGOLLOC Laaaaa

55

3 Zog

2212 DRA

<313> Mus musTuius

<233 IMMZ_S5%
<403 55

SPgeigrgty fologtagga Stgggaaast oTgoartict ofetcctbtabl cotiottate
agacatcoat (Laataaagt ctoatactga gagccasaaa

«<21%= 58

=211» 312

«212> DNA

«213: Mus musculus

2220

<233d- IMRZI_71

<400 58

©gggcatcea TIgGLICoan CLJToactigs GOCAgrorLy yooagagata coCoboohgc
¢Tgactgyaa FOTGYacabc tgoooar: grLITdgiya aaggtocaga ggottIgggs
accLoighic cigggoeans Crgoooghial 3Caccelota ootbggooTe cgtbotagos
coccattoct gactorigga agatgrachiy 3Ocaogacag $taggoagos Ccguorgnact

&
123
180
188

]
120
1849
216

B
120
30
218

60
100

12¢C
180
246
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40
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50

(184)

WO 10/77166

ctgoagagac rgootggice fo
gaagcacaaa aa

«21Q0» 357

L¥h
Nus musduius
220

<223 IMR2_7I
<439 37

cgggeroasc cgegigaagg titcocaggo agotgragac trgaaacagt torgroogoa
gaatgstead CRTGACCOES TOCTQACTEE AgLgteibcs aghbacyadic COIUCAgacs
coagaaagtc CICTOCTTET TIOTAQIOSLY LaLCLLge0y SLLoLCAREs CRTLLLICAL
gaaccagtga 4t4TIfaags ¢aactaaatt tgaagbctgt aca’ksaagcott ctotttaaca
£gtQoccataa tacactatct :CC?::CQE: ag\:act\:aac aterascrer ctgaa:::ca
Tggattbctg toicacascs tthbasctatt tiatatacas tggchytagc atacaataaa
geatcatera anad

<T1lew EB

2211 ZEL

<212 JHA

213 Mus musculus

w220
<223» TME2_T3
<43 58

cegcasgest gocaagacco goaagttrac cgogggrtent tacootcdoe tggaagaghta
Ceglaaagdc ATCTLLGIas ACTIgTocga COOCATOLOR QECehoLadt gcaagrgcta
tTgargooit gaggototgt ctacccaace tggochtggg aattgotgta gotccaagag
cTazgagora égaloacece acgacctget ctcataactk coctgtaata cageoortiteo
agagaktaaza a

=2lé= 59

«211> 248

DNA

MUE MISTULUS

«220
w223 IMX2 I
s4C0> 33

cggaacgcca agdaggraga tgiglcactc acagocticg Sootoategs actgcaggaa
oocaggmaca Lobgigegpy Jeaggtcadt SOCChtoong ggagoatoaa caaagoaggd
gEOURTALLD aaQCTAQLIA CALGARCCTS CARgACACCAL ACacagtggl CaTLcoiggg
tabgoooigg CCCLIANgAa CAaaaTrygag Jgaacoitane Loggoaaghkt totgaacaca
gooadaas

s 6O

a4
IME
Muag

<ZE3w IMXZ_3

<200 89
2g9aatgdgs SOg9ggosdn gacacorago [aggglaCAA LAMAcLLata cLiacgoLga
az.

PCTAISG/15973

;1)
2o
150
40
290
380
374

B0
130

250
a3

&0
123
150
240

248

(34
LT
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a5

o

(185)

WO 00777166

<230 67

2211 127

2212> INA

«<21%» Mus mussulus
<220

2223> IMX2_34
400> 61

CH9893T5CT agQugrgagy Cothaggact otggotoios gagotcazct cagggtcaga
gcoicgelgg si3agsggot ctgrohotafa ggItaaaraq esgasaageot tittgacage

) %Y
Mus musculug

<400 &2

I532CaTCTA ATgYSCAdTg §UIIICEAT gicatoobga gOTIcgQots CISLOTGGYC
LgTARCLACT TCTYCAAQCC ALCCELCLEs a308agogocs ogaactacat tgactggate
gactoggiga tgdoeaggaa Ctaacligaag ACatLacigc Tactgtoroe stggasatge
catagaa2ag aaatagiaat Aaagtaatta aagaastcoac

DA
Artificial Seguence

3» Descriptlon of Artificial Zeguence: syntheric
oricer

©430> 63
AATCOAACT §UAAQORYCs CHCAGEARLT TTIIILLLIL CLitttvan

210> 64

w211 16

©212> DWA

«213> Artificial Sequence

<223» Description of Artificial Seguence: svnthetie
orimer

40> B4
aggbogacgg tatcogg

218> &%

<Z11» 16

<212 DNA

~213» Artificial Seguence

<223 Descriprion ef Artificial Sequence:svrthetic
crimer

<4Qds 83
ggtcoacogt atcgan

PCT/USO0/15973

&0
20
121

&0
izo
180
212

15
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WO a07i66

«21€» &
<21ls 1
w212 DHA

=213 Artificial Szguence

" oa

=223> Description of Artifirial ESequence:synrthetic
primex

400 56
gagcicrace goger

«210= 87

£211> 15

<1125 ORA

213> Arvificial Sequence

«223> Description of Art
primer

cial Zequence:synzhetic

<3002 67
cgacggtats gnoan

=)

1€

DNA

Artificlal Seguence

223> Description of Arvificial Seguence: synthetic
primer

400> 6B
ogacgotatc gocgeg

<210z &%

2210 30

€212 DNA

¢213> Arcificizl Segquerce

223> Description of Artificial Seguence: syathetic
primer

=§00= 65
gatcgaatco ggatacagea goagqotagac

210> TC
<2
212> BNA

<2135 Arrifisial Sequence

<223» Descriotlon of Artificial Sequence:
rrimer

<400> 70
gAtegaaras gogcTarggy tCTacigTic

w2105 77

(186)

PLCTAISON 13973

18

18

e
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30

40

WO 00777166

1€

«Z24» Descriprion of Arcificial Sequance:

primer

<200s 77
gstegastoc §gGFRtIcca Jotgtgaggc

z

@
N
Arti

[N

lal Seguence

<223> Lesoription of Artificial Segusenca:

primer

<400 72
gategaster gaToArggga acrcagrant

2210%
cZils
~212>-
cZ13z

ificial seguence

<223: Descripiiern of Artificial Sequence:

primer

400> 72
gatogaatos ggugocotgr Sngororgag

74
3
DRA
Arcificial seguence

«223» Description of Arrifizial Seguence:

primer

caGds> T4
£aToJaaATos YITLOCCLIE AaLcooaggct

<Z210x 75
<211 30
<2122 DNB
+213> 2rrificial Eequence

«233» Deecripticon of Artificial Sequence:

Frimer

<4 D0=> T35
gatogaateo gogggtocca gotgtgaggc

<210 78

«2llx 20

©212% DNA

<213» Arrificial Sequence

<i23» Description of artificial Sequance:

primer

2500 6

(187)

PCT/USAN15973
syrthetic
30
syntiatic
30
synrieric
3o
gyrthetic
ER)
synrheriz
jcxy

syathetic

JP 2004-500028 A 2004.1.8
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40

50

64

W0 00/77166

J3aTCIAALCT JSaTIACAGL ALITItatgs

<Z10=

<31llw

lcial Sequence

%223 D=scription of Artifirial Saguence:
primexr

<40z 17
JaTogRAnos 9GoCaaacts toaattacca

7
3t
DFA
Arti

icial Zegquence

223> Tescriprien Sf Art
er

w40 7B
gatcmaatcs gacgcogcasg g99accaaas

<210~ TS

<2112 20

<212> GHA

«213» Aztificial Seguence

+223> Description of Artifizial Sequence:
primer
400> 7%

aatcjaatcs g9UILIcLET CrEctotgag

=~ DEA
= Aztificial S=quence

<233» Bescription of ARrcificia! Seguence-

vrimer

<4¢D> BC
gatcgaatcs ggaaarcoog asdccaaacg

«<Z10> 81

<211» 30

212> DHA

<213 2yrifirial Sequencs

<2 Eescription of Artificial Segquenca:
primer
=400 E1

gatcgaabcs ggacggagga c-accegtgo

<Z10> 82
<211 32
212> DRA

icizl Sequence:

synthetic

syvithetic

synthetic

svnthetic

synthet:c

(188)

PCT/US00/15973

30
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WO 0077166
ac

«Z13» Rrrificial Sequence

2233 Desavintion of Arczificizl Ssguence:

primer

00> 82
gatcgaatcc ggcogigtst gcegtaggag

230> 83

<311s 30

«212> LHA

<2k3x» Artificial Secuence

223> Descriprion cf Artificial Seguence:

primer

«a00> 83
gatcgaztoc gggratotaa LggoTaghbgg

<210 E4

«211- 30

212> DKA

«213% Artificial Seguence

<223 Deseriptilon of Broificisl Seguence:

primer

<400> 24
gatcgaatce gggeoatccat gggttocaac

€210> BS
=211z 3C
<212> DHA

<2131» ArtiZicial Seqguencs

Erimer

«4002 B85
gabcgaatcc ggacaccata gagacootga

=210> 86

«211= 30

«21Z- DNA

<£13> Artificisl Seguence

220>

223> Descriptacn of Artificial Secuencs:

primer

<400: EE
Qatrcoasteoc g9ageaccas atcgatctaa

87
1 ie

12- DNa

i2» Artificial seguernce

Descriptien of Artificial Seguence:

(189) JP 2004-500028 A 2004.1.8

POTIUSH15973
synthetic
20
synthetic
32
synthetic
30
synthetic
20
synchezic
30
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30
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60

WO T8

2l

~w2z3» Descriprieon of Artificial Sequence:
primer

<4C0» BT
zatcgagicco pggegatagt getgtatgeoo

<21G> B89

<211= 30

=212 DN&

<213s Arvifieial sequence

220>
=223> Descripticn of Artificial ss
primer

uence

<4005 B8
§atcEaaTCC 99TACIIIAC aggcacagqe

~21G> B3I

<21l 30

w212z DHE

213> Rrtificzal Seguence

~ 220>
=223> Description of Rrrificial Sequence:
rimer

=400= 82
gatcgaatse gggatgtggg saggtiagaa

«210s 29

=21l> 10

<212 DNA

2135 Avrfificial Sequerce

2223 Omscription of krt.ficial Sequence:
primer

<4CG0> 99
gaccgaatae ngcagggtag agegrogeca

€210> 51

€211s G

<21%> DNA

2213~ Artificisl Seguence

5 >
223> Pescriptlon of Artificial Seguence:
primex

=400~ 51
FALCgaaros ¢grrocoara LOLTTgagqYy

<10 32

<Z1lis 30

<Z12> DEA

213> Artificial Seguencs

=Zelds
<225 Description of Artificial Saguence:

(190)

PCT/USG0/15573

ynthotisz
10

synthetic
39

synthetic
30

synthetic
it

synthetic
0

synthetic

JP 2004-500028 A 2004.1.8
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Wi 077166

prines

2q 00
gatcgaates gglgaigrac actogggtea

“Z10» F3

<2llis 30

onA

Artificial Seguence

z223> Cascription of Arvificial
primar

=400> 53

gatcgaabtoc ggogoghats tgtgigaact
€37 o4

30

CNA

Artific.lal Sequence

2220z
2223s Descriprion of Art
primex

=400» 94
gategaateor ggrggegata tocagbotgn

DNA
Arrificial Sequence

223> Descriprien of Arc
pricer

400> 35
gatcgaates ggtoviggea gacagacatg

<210 36

<211~ 20

<212 DNA

«213» Artificial Sequencs

2220

Seguence: synthecic

clizl Zeguence: synthetic

cial Sequence: syathetic

<223» Description of Artificial Sequence: syatheric

primer

=400x 26
garrcgaatocs gaotgatadda gcaacthogs

<214= 37
%211> 20
<212 DNA
<213» artificial. Segquence

Descripticon of Art
primsr

icial sequence:

(191)

PCT/US00/18973

20

30

£l

JP 2004-500028 A 2004.1.8
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WO 0077168

<40QC> 27
gatrzaater ggrogceace caacsactth

Ll

29

> DHA

Ar=ificial Segquence

<223 Descriptiorn of Arcifisial Seguonce:

primer
<400, 98
gaLCgaatos g@coSgocogn agaggTicga

<216G> 25

<311» 30

<212> DRA

w213 Artificial sequence

2220

«223> Pescriptior of Artificial Sequence:

primer

<400> 3%
gatCgaatos GYLaagoatg docaasascog

=210 100

«211> 25

=21i2> DMA

213> Artificial Sequence

320>

<223> Description of Artificial Sequence:

primer

<400> 142
CaTAgCLTIT JECTLCALCG Cackg

<210> 101

=2131> 25

«212> DNA

«213» Arzificial Sequence

<220

<iei» Depcription of Artificial Seguence:

primer

<4005 107
ttgttecatsa gggocagggc atacc

=2210= 102

«Ill= 235

w212 DHA

<213» Artificisl Sequsnce

=220

«223> Description of artific:zal sequence:

primer

(192)
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30
synthetic

30
synthetic

30
syatketic

25
synthetic

25

swvatharic
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<40¢> 102
TITgaagooc SYTGaCCcac £oaEst

103
21

<212> CWA

<2i3» Artificial Sequence

223> Description of Artificial Sequence:

primer

2500 103
LCoaCEgeoee gotoocatto ©

<210 104

=211 22

«21z2 DNA

=Z13> prrificial Segquence

primer

<4002 1G4
ccasgtocca ggoctgbetg et

=210> 105
<211 26

«212> DNA

213> preificial Sequence

=230

«223» Description of Artificiszl Seguence:

primer

w4C0» I2%
£3gLCiocac LgLagaaccc coadaa

e2i0> 106

=211~ 25

~212> DNA

©2i3> Arkificial Seguence

w220

«223> Desgription of Artificial Seguance:

primer

<400 105

acatagages grtggatgak thigs
<21C» 147

“21lz 25

©212» DA
213> Artificial Sequance

primer

<4005 10%

Descriprien of Arrificial Seguence:

Lescripzien of artificial segquence:

(193)

PETAIS00/13973

=13
synthet:ic

21
synthacic

22
gynthecie

25

synthetic

25
aypthetiz
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saagttcLbc gractdbItc tagta 25

2210 108
«211» 24

<Z1Z> DNA
w233z

fizial Zeguence

<220
+223» Description of Artificial Sequerce: synthetic
orimer

<40C> 108
Cgacctoaag atgtgocazt ctiga 4

210> 109

<211> 25

=212= DMA

«213» Arrificial Seguence

<220%
£223s Descroption of Rrrificial Sesquerce: swynthetic
primer

=400 193
ACCAQLTCLL CrEaagcaca gacgg ag

2210> 110

2211 25

212> DNA

«21%» Brrificisl Sequence

€220
223> Description of Artificia: Sequence: aynthetic
primer

w490 120
gascaaaggs LOCACANCCS RaAcs 25

<210> 111

<211 25

232> [DNB

<213 Artificial Seguence

220>
<223 Degcription of irtificial Seguemce: gyrthetic
prime:

<402 112
gcazatgtqy aggacacgbt ctrea 25

221G 112

€311 Z5

=212 DHA

«213» Arcificial Seguence

<220%
%223 Descriprtion of &riificia’ Seqguence: syntietic
primer
«4Q¢= 12
atgasasata t0933aarga raaaa =1

JP 2004-500028 A 2004.1.8
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<210 113

©212> LEA
%213~ Artificiazl Sequencs

primer

<400 112
ctazazkott cracastgtg grto

2Z€10z 114

“211= 25

«213> DER

213> artificial Sequence

primer

ealdx 114
cTcagacag a3arTatago facho

<210 1
=211= 285

<212 DiIA

£213> Artificial Seguence

=230

«223» Description of Bruificial Sequence:
primer

400

LEtatggitec thoogitgas dgaca

=2.0s 116

“21lx 24

272> DNA

«211, Artifizial Ssquence

<220
%221: Descriptisn of A
primex

<40C> 11§
gackckgart coIggattqe agaa

317
-

DNR
arcificial sequence

<220

<«223: Desg

<408 117
©oCocatagg aatoctgcic TTAT

Description of Rrtl ial Sequence;

» Description of hreaficia. Sequence:

cial Ssaquence:

tion of Avcificial Seguence:

(195)

PCT/US00/15973

syntheriz

24
synth

25
=ynthatic

ZE
syrnthetic

Za
synthezie

24
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an

21T
«231>
Eed Soi

£33
<320

<223>

<400 118
ccaccggggs ggasagge

<210- 112

<211 25

<Z12- DHA

<213~ Arzificial Seqaence

£230s

2223 Dagscriprion of artificial Sequence:

primer

=400 113
SCacatggIe Coagasggaa icate

<215: 120

=21L= 20

«2lZ> DHA

<213» artificial Sequence

<220=
£223> Description of RArtif
primer

e4 Q0 126
goagghanat gueatcyrga

«<21C»> 1Z3

«211= 125

212> DEAR

2213» Artifiziei Seguence

<220

«223> Degcription of Artificial Sequence:

Primer

400> 121
gUggacagtg gragraatgr ontoa

«210» 122

©213» Arcificial Seguencs

=220»

52237 Description of Rroificlal Seguence:

primer

400> 132
toagagatIa goaeggtged aca

€210 223

al Seguepce.

synthetic

syntnetzc

synthaetic

synthetic

synthetic

(196)

TCTAISHY 15972

25

28
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<dllx
212>
<313>

220>
vZZ 3

<400

214

3
CrRA
Artificial Seguence

Description of Artificial Seguence:

primer

1z1

Stggotrdac agagacgoady tagte

“E1l0n
=211~
<21Z>
2313

w223

400

124

30

BNA

Arcificial Seguence

pegcription of arcificial Seguences

pramer

124

garsogaatae ggasacgggd acogotgyta

<210
€Zllx
2212
213>

<223z

4005

125
3¢
DHL
Artificial Seguence

Description of Artificial Seguence:

primez

125

GaLTGAALCC GUACTICALT JAUTAgSCCA

300>
gatcgaatoo ggagtggcaa agaccccaac

2210
<211=>
<2127
213>

w2232

<300

1za
g
Chla
Artificial Sequence

Deacriprion of Artificial Sequence:

prmer

123

127

25

IR

Artificial Ssguence

Descriprion of Artifigial Seguence:

pramer

127

cagtgtogag gaagocbzgg acsgeg

<210
<21k
«212a
213>

128

24

TNA

Artificial Ssguence

synthetic

synthecic

svothetic

syrthetic

svncher:c

(197)
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23
3e
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30
5
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WO 077166 PCT/AUSN0/15973

&

2225> description of arcificizl Sequence: syuthetiz
rimer

<4Q¢> 228
cacatoggog goaggcagasc TLLe 23

<Z1G. 129
<23il» 137
=232y TRT
<213= Muc mugcualus

<220»
<221> Transiation of IMXZ_é Extended Sequences, bages G88-047

<&00> 129
Gly TIrp Gin Gly ala Pro Asp Pro Arg Gly Lew Gly S1n Leu Ser Gla
1 1 10 5

Pro Tyr Met Gly Gly Glu M2t Pro Trp Thr Tls Leu Leu Phes Ala Ser
20 25 32

Val Pro Thr Trp Ile Lew Ala Leu Ser Leuw Ser Leu ala Gly aAla val
a5 40 45

Leu Phe Ser Gly Leu Val Ala Ile Thr Val Leu Val Arg Lys ala Lys
sQ 55 60

Ala Lys Asn Leu 2ln Lys Gln Arg Glu Arg Glu ser Cys Try Ala Gln
65 e 75 80

Ile Asn Bhe Thr Asn Thr Lep Met Ser Phe Asp Zsn Ser Leu Phe Ala
as a0 s

le Ser Thr Lvs Met Tiar Gln Glu Asp Ser val ala Thr Leu Asp Ser
100 108 Li0

a1y Pro Arg Lys Rrz Pro Thr Ser Ala Ser Ser fer Pzo Glu Pro Pro
ils 120 125

@lu Pae Ser Thr Phe Arg Ala Cys Glo
120 135
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Seq ID [7£—>71ID FE e TP{/Z o = =] ERE) 12 R
(Mspi)
AAAA 57 305 Za7 (31 3355
ASAA i6 a2 E a7 174
51 X2 65|  AAAC 86 3722 1a57| a3ia 5810
50 MX3Z 1| AAAC a07 S5 1 a5 2381
a4 214 1 49 29!
AACA 37 84 50 57 T
55 TMXZ 2| AACG 25 75 108 56
AATC 31 326 174 36
66 TMXZ 3|  AATG 114 210 136] 1655 5
ACAA 227 110 456 1568 564
ACA 38 1 57 120 69
ACA. 283 131 69 21 143
1 TAXZ 4| ACA 320 28 38 284 106
26 MMX2 S ACA 398 29 37 94 70
ACA 288 69 67 264 101
ACAT 335 767 362 23 449
ACCA 359 652 134 227 352
ACCC a53 128 332 316 398
ACCG 387 21 S0 149 570
ACCT 225 85 189 650 1106
27 MX2 6 ACCT 364 17 92 530 a2
ACGA 171 76 192 509 50
ACGA 206 61 S8a) 2071 1168
ACGA 235 2. 289) 1511 1276
ACGA 326 S14 1217 805 722
A 361 455 97 227
A S8 1483 2094 5210
52 X2 66| A 238 1576 537] 1a76
A 09 405 172 373
A 149 102 66 S9
A 4 743 401 265
A 3 555 181 305
A 268 as8| 1773
Z8 TAXZ_ 7| A 55 2a42| 1326
A =3 1889 742 596
A 67 130 22
AC 292 S1 39 180
AG 104 325 215 319
AGAA 263 423 840 1050 1197
AGAC a87 i568 826 354 1554
AGAG 110 1652| 2388| 3206 1620
AGAG 205 710 300 547 53




