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Cluster Id | Member | Flowgram UID uUID SEQ
Count TACGTACGTACGTACGTACG Length | ID NO
(SEQ ID NO: 6)
C1127192 | 14 01010011001111100100 AGCGCGTACA | 10 232
C1127192 | 14 01011110100110011000 AGTACTGTGT | 10 233
C1127192 | 14 01001110101001100110 ATACTCACAC | 10 234
Cl1127192 | 14 00100110010111011100 CACAGTAGTA | 10 235
C1127192 | 14 00110101001001110011 CGAGCACGCG | 10 236
Cl1127192 | 14 00111001010101010110 CGTGAGAGAC | 10 237
C1127192 | 14 00111001101010101100 CGTGTCTCTA | 10 238
C1127192 | 14 00101010010010101111 CTCATCTACG | 10 239
C1127192 | 14 10110010110010010101 TCGCTATGAG | 10 240
C1127192 | 14 10101100111001001100 TCTATACATA | 10 241
C1127192 | 14 10101011001100111000 TCTCGCGCGT | 10 242
C1127192 | 14 10010111011011001000 TGACGACTAT | 10 243
C1127192 | 14 10010100110110110010 TGATAGTCGC | 10 244
C1127193 | 14 01101001100101001011 ACTGTGATCG |10 245
C1127193 | 14 01010011001111100100 AGCGCGTACA | 10 246
C1127193 | 14 01011110100110011000 AGTACTGTGT | 10 247
Cl1127193 | 14 00100110010111011100 CACAGTAGTA | 10 248
Cl1127193 | 14 00110101001001110011 CGAGCACGCG | 10 249
C1127193 | 14 00111001010101010110 CGTGAGAGAC | 10 250
C1127193 | 14 00111001101010101100 CGTGTCTCTA | 10 251
C1127193 | 14 00101010010010101111 CTCATCTACG |10 252
C1127193 | 14 11010010101001101010 TAGCTCACTC |10 253
C1127193 |- 14 10110010110010010101 TCGCTATGAG | 10 254
C1127193 | 14 10101100111001001100 TCTATACATA |10 255
C1127193 | 14 10101011001100111000 TCTCGCGCGT | 10 256
C1127193 | 14 10010111011011001000 TGACGACTAT | 10 257
C1127193 | 14 10010100110110110010 TGATAGTCGC |10 258
Cl1127194 | 14 01101001100101001011 ACTGTGATCG | 10 259
Cl1127194 | 14 01010011001111100100 AGCGCGTACA | 10 260
Cl1127194 | 14 01011100111001011000 AGTATACAGT | 10 261
C1127194 | 14 00100100111110011001 CATACGTGTG | 10 262
C1127194 | 14 00110101001001110011 CGAGCACGCG | 10 263
Cl1127194 | 14 00111001010101010110 CGTGAGAGAC | 10 264
Cl1127194 | 14 00111001101010101100 CGTGTCTCTA |10 265
C1127194 | 14 00101010010010101111 CTCATCTACG |10 266
C1127194 | 14 11100100110101001100 TACATAGATA |10 267
C1127194 | 14 11010010101001101010 TAGCTCACTC |10 268
C1127194 | 14 10110010110010010101 TCGCTATGAG | 10 269
Cl1127194 | 14 10101011001100111000 TCTCGCGCGT | 10 270
C1127194 | 14 10010111011011001000 TGACGACTAT |10 271
C1127194 | 14 10010100110110110010 TGATAGTCGC | 10 272
C1127195 | 14 01101110101001010100 ACTACTCAGA |10 273
C1127195 | 14 01101001100101001011 ACTGTGATCG | 10 274
C1127195 | 14 01010011001111100100 AGCGCGTACA | 10 275
C1127195 | 14 00100100111110011001 CATACGTGTG | 10 276
-59.

IDT Exhibit 1020.5027




WO 2008/150432 PCT/US2008/006822
Cluster Id | Member | Flowgram UID UID SEQ
Count TACGTACGTACGTACGTACG Length | ID NO
(SEQ ID NO: 6)
C1127195 | 14 00110101001001110011 CGAGCACGCG | 10 277
C1127195 | 14 00111001010101010110 CGTGAGAGAC | 10 278
C1127195 { 14 00111001101010101100 CGTGTCTCTA | 10 279
C1127195 | 14 00101010010010101111 CTCATCTACG |10 280
C1127195 | 14 11100100110101001100 TACATAGATA | 10 281
C1127195 | 14 11010010101001101010 TAGCTCACTC |10 282
C1127195 | 14 10110010110010010101 TCGCTATGAG | 10 283
C1127195 | 14 10101011001100111000 TCTCGCGCGT | 10 284
C1127195 | 14 10010111011011001000 TGACGACTAT | 10 285
C1127195 | 14 10010100110110110010 TGATAGTCGC | 10 286
Cl1127196 | 14 01100101011010011010 ACAGACTGTC |10 287
C1127196 | 14 01101011001100101001 ACTCGCGCTG | 10 288
C1127196 | 14 01010011001111100100 AGCGCGTACA | 10 289
C1127196 | 14 01011100111001001001 AGTATACATG | 10 290
C1127196 | 14 01001110010110110100 ATACAGTCGA | 10 291
C1127196 | 14 00100111110111001000 CACGTAGTAT | 10 292
C1127196 | 14 00110101001001110011 CGAGCACGCG | 10 293
C1127196 | 14 100111001010101010110 CGTGAGAGAC | 10 294
C1127196 | 14 00111001101010101100 CGTGTCTCTA |10 295
C1127196 | 14 00101010010010101111 CTCATCTACG |10 296
C1127196 | 14 11010010101001101010 TAGCTCACTC |10 297
C1127196 | 14 11001001100110010011 TATGTGTGCG | 10 298
1 C1127196 | 14 10110100101110010100 TCGATCGTGA | 10 299
C1127196 | 14 10010110100101001101 TGACTGATAG | 10 300
C1127197 | 14 01100101011001001101 ACAGACATAG | 10 301
C1127197 | 14 01101011001100101001 ACTCGCGCTG | 10 302
C1127197 | 14 01010011001111100100 AGCGCGTACA |10 303
C1127197 | 14 01011100111001011000 AGTATACAGT |10 304
C1127197 | 14 01001110010110110100 ATACAGTCGA |10 305
C1127197 | 14 00100111110111001000 CACGTAGTAT |10 306
C1127197 | 14 00110101001001110011 CGAGCACGCG | 10 307
C1127197 | 14 00111001010101010110 CGTGAGAGAC | 10 308
C1127197 | 14 00111001101010101100 CGTGTCTCTA |10 309
Cl1127197 | 14 00101010010010101111 CTCATCTACG |10 310
C1127197 | 14 11010100110010101010 TAGATATCTC | 10 311
C1127197 | 14 11001001100110010011 TATGTGTGCG | 10 312
C1127197 | 14 10110100101110010100 TCGATCGTGA .| 10 313
C1127197 | 14 10011110100101001001 TGTACTGATG |10 314
C1127198 | 14 01100101011001001101 ACAGACATAG | 10 315
C1127198 | 14 01101011001100101001 ACTCGCGCTG |10 316
C1127198 | 14 01010011001111100100 AGCGCGTACA | 10 317
C1127198 | 14 01011100111001011000 AGTATACAGT |10 318
C1127198 | 14 01001110010110110100 ATACAGTCGA | 10 319
C1127198 | 14 00100111110111001000 CACGTAGTAT |10 320
C1127198 | 14 00110101001001110011 CGAGCACGCG | 10 321
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C1127198 | 14 00111001010101010110 CGTGAGAGAC | 10 322
C1127198 | 14 00111001101010101100 CGTGTCTCTA |10 323
C1127198 | 14 00101010010010101111 CTCATCTACG |10 324
C1127198 | 14 11010010110100101010 TAGCTAGCTC | 10 325
Cl1127198 | 14 11001001100110010011 TATGTGTGCG | 10 326
C1127198 | 14 10110100101110010100 TCGATCGTGA |10 327
C1127198 | 14 10011110100101001001 TGTACTGATG |10 328
Cl1127199 | 14 01100101011001001101 ACAGACATAG | 10 329
C1127199 | 14 01101011001100101001 ACTCGCGCTG | 10 330
Cl1127199 | 14 01010011001111100100 AGCGCGTACA | 10 331
C1127199 | 14 01011100111001011000 AGTATACAGT | 10 332
C1127199 | 14 01001110010110110100 ATACAGTCGA | 10 333
C1127199 | 14 00100111110111001000 CACGTAGTAT | 10 334
C1127199 | 14 00110101001001110011 CGAGCACGCG | 10 335
C1127199 | 14 00111001010101010110 CGTGAGAGAC | 10 336
C1127199 | 14 00111001101010101100 CGTGTCTCTA |10 337
C1127199 | 14 00101010010010101111 CTCATCTACG | 10 338
C1127199 | 14 11010010101001101010 TAGCTCACTC | 10 339
C1127199 | 14 11001001100110010011 TATGTGTGCG | 10 340
C1127199 | 14 10110100101110010100 TCGATCGTGA | 10 341
Cl1127199 | 14 10011110100101001001 TGTACTGATG | 10 342
C1127200 | 14 01100101011001001101 ACAGACATAG | 10 343
.C1127200 | 14 01101011001100101001 ACTCGCGCTG |10 344
C1127200 | 14 01010011001111100100 AGCGCGTACA | 10 345
C1127200 | 14 01001110010110110100 ATACAGTCGA | 10 346
C1127200 ] 14 00100111110111001000 CACGTAGTAT | 10 347
C1127200 | 14 00110101001001110011 CGAGCACGCG | 10 348
C1127200 | 14 00111001010101010110 CGTGAGAGAC | 10 349
C1127200 | 14 00111001101010101100 CGTGTCTCTA |10 350
C1127200 | 14 00101010010010101111 CTCATCTACG | 10 351
C1127200 | 14 11010100110010101010 TAGATATCTC |10 352
C1127200 | 14 11010011011001011000 TAGCGACAGT | 10 353
C1127200 | 14 11001001100110010011 TATGTGTGCG |10 354
C1127200 | 14 10110100101110010100 TCGATCGTGA | 10 355
C1127200 | 14 10011110100101001001 TGTACTGATG | 10 356
C1127201 | 14 01101011001100101001 ACTCGCGCTG | 10 357
C1127201 | 14 01010011001111100100 AGCGCGTACA | 10 358
C1127201 | 14 01001110010110110100 ATACAGTCGA | 10 359
C1127201 | 14 01001010111001100110 ATCTACACAC | 10 360
C1127201 | 14 00100111110111001000 CACGTAGTAT | 10 361
Cl1127201 | 14 00110101001001110011 CGAGCACGCG (10 362
C1127201 | 14 00111001010101010110 CGTGAGAGAC | 10 363
Cl1127201 | 14 00111001101010101100 CGTGTCTCTA 10 364
C1127201 | 14 00101010010010101111 CTCATCTACG 10 365
C1127201 | 14 11010100110010101010 TAGATATCTC 10 366
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C1127201 | 14 11010011011001011000 TAGCGACAGT | 10 367
C1127201 | 14 11001001100110010011 TATGTGTGCG | 10 368
C1127201 | 14 10110100101110010100 TCGATCGTGA | 10 369
C1127201 | 14 10011110100101001001 TGTACTGATG |10 370
C1127202 | 14 01100101011001001101 ACAGACATAG | 10 371
C1127202 | 14 01101011001100101001 ACTCGCGCTG | 10 372
C1127202 | 14 01101010110010010110 ACTCTATGAC | 10 373
C1127202 | 14 01010011001111100100 AGCGCGTACA | 10 374
C1127202 | 14 01011100111001011000 AGTATACAGT | 10 375
C1127202 | 14 01001110010110110100 ATACAGTCGA | 10 376
C1127202 | 14 00100111110111001000 CACGTAGTAT | 10 377
C1127202 | 14 00110101001001110011 CGAGCACGCG | 10 378
C1127202 | 14 00111001010101010110 CGTGAGAGAC | 10 379
C1127202 | 14 00111001101010101100 CGTGTCTCTA |10 380
C1127202 | 14 11010100110010101010 TAGATATCTC |10 381
C1127202 | 14 11001001100110010011 TATGTGTGCG | 10 382
C1127202 | 14 10110100101110010100 TCGATCGTGA | 10 383
C1127202 | 14 10011110100101001001 TGTACTGATG | 10 384
C1127203 | 14 01100101011001001101 ACAGACATAG | 10 385
C1127203 | 14 01101011001100101001 ACTCGCGCTG | 10 386
C1127203 | 14 01101010110010010110 ACTCTATGAC |10 387
C1127203 | 14 01010011001111100100 AGCGCGTACA | 10 388
C1127203 | 14 11 01011100111001011000 AGTATACAGT | 10 389
C1127203 | 14 01001110010110110100 ATACAGTCGA |10 390
C1127203 | 14 00100111110111001000 CACGTAGTAT |10 391
C1127203 | 14 00110101001001110011 CGAGCACGCG | 10 392
C1127203 | 14 00111001010101010110 CGTGAGAGAC | 10 393
C1127203 | 14 00111001101010101100 CGTGTCTCTA |.10 394
C1127203 | 14 11010010110100101010 TAGCTAGCTC | 10 395
C1127203 | 14 11001001100110010011 TATGTGTGCG | 10 396
C1127203 | 14 10110100101110010100 TCGATCGTGA | 10 397
C1127203 | 14 10011110100101001001 TGTACTGATG | 10 398
C1127204 | 14 01100101011001001101 ACAGACATAG | 10 399
C1127204 | 14 01101011001100101001 ACTCGCGCTG | 10 400
C1127204 | 14 01101010110010010110 ACTCTATGAC | 10 401
C1127204 | 14 01010011001111100100 AGCGCGTACA | 10 402
C1127204 | 14 01011100111001011000 AGTATACAGT |10 403
C1127204 | 14 01001110010110110100 ATACAGTCGA | 10 404
C1127204 | 14 00100111110111001000 CACGTAGTAT | 10 405
C1127204 | 14 00110101001001110011 CGAGCACGCG | 10 406
C1127204 | 14 00111001010101010110 CGTGAGAGAC | 10 407
C1127204 | 14 00111001101010101100 CGTGTCTCTA |10 408
C1127204 | 14 11010010101001101010 TAGCTCACTC |10 409
C1127204 | 14 11001001100110010011 TATGTGTGCG | 10 410
C1127204 | 14 10110100101110010100 TCGATCGTGA |10 411
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C1127204 | 14 10011110100101001001 TGTACTGATG | 10 412
C1127205 | 14 01100101011001001101 ACAGACATAG | 10 413
C1127205 | 14 01101011001100101001 ACTCGCGCTG | 10 414
C1127205 | 14 01101010110010010110 ACTCTATGAC |10 415
C1127205 | 14 01010011001111100100 AGCGCGTACA | 10 416
C1127205 | 14 01001110010110110100 ATACAGTCGA |10 417
C1127205 | 14 00100111110111001000 CACGTAGTAT | 10 418
C1127205 | 14 00110101001001110011 CGAGCACGCG | 10 419
C1127205 | 14 00111001010101010110 CGTGAGAGAC | 10 420
C1127205 | 14 00111001101010101100 CGTGTCTCTA |10 421
C1127205 | 14 11010100110010101010 TAGATATCTC | 10 422
C1127205 | 14 11001011011001011000 TATCGACAGT | 10 423
C1127205 | 14 11001001100110010011 TATGTGTGCG | 10 424
C1127205 | 14 10110100101110010100 TCGATCGTGA | 10 425
C1127205 | 14 10011110100101001001 TGTACTGATG | 10 426
C1127206 | 14 01100101011001001101 ACAGACATAG | 10 427
C1127206 | 14 01101011001100101001 ACTCGCGCTG | 10 428
C1127206 | 14 01101010110010010110 ACTCTATGAC |10 429
C1127206 | 14 01010011001111100100 AGCGCGTACA | 10 430
C1127206 | 14 01001110010110110100 ATACAGTCGA |10 431
C1127206 | 14 00100111110111001000 CACGTAGTAT | 10 432
C1127206 | 14 00110101001001110011 CGAGCACGCG | 10 433
C1127206 | 14 00111001010101010110 CGTGAGAGAC | 10 434
C1127206 | 14 00111001101010101100 CGTGTCTCTA | 10 435
C1127206 | 14 11010010110100101010 TAGCTAGCTC | 10 436
C1127206 | 14 11001011011001011000 TATCGACAGT |10 437
C1127206 | 14 11001001100110010011 TATGTGTGCG | 10 438
C1127206 | 14 10110100101110010100 TCGATCGTGA | 10 439
C1127206 | 14 10011110100101001001 TGTACTGATG |10 440
C1127207 | 14 01100101011001001101 ACAGACATAG | 10 441
C1127207 | 14 01101011001100101001 ACTCGCGCTG | 10 442
C1127207 | 14 01101010110010010110 ACTCTATGAC |10 443
C1127207 | 14 01010011001111100100 AGCGCGTACA | 10 444
C1127207 | 14 01001110010110110100 ATACAGTCGA |10 445
C1127207 | 14 00100111110111001000 CACGTAGTAT | 10 446
C1127207 | 14 00110101001001110011 CGAGCACGCG | 10 447
C1127207 | 14 00111001010101010110 CGTGAGAGAC |10 448
C1127207 | 14 00111001101010101100 CGTGTCTCTA |10 449
C1127207 | 14 11010100110010101010 TAGATATCTC |10 450
C1127207 | 14 11010011011001011000 TAGCGACAGT | 10 451
C1127207 | 14 11001001100110010011 TATGTGTGCG | 10 452
C1127207 | 14 10110100101110010100 TCGATCGTGA | 10 453
C1127207 | 14 10011110100101001001 TGTACTGATG |10 454
C1127208 | 14 01100100110011110010 ACATATACGC | 10 455
C1127208 | 14 01101011001100101001 ACTCGCGCTG |10 456
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C1127208 | 14 01010011001111100100 AGCGCGTACA | 10 457
C1127208 | 14 01011110100110011000 AGTACTGTGT | 10 458
C1127208 | 14 00100110010111011100 CACAGTAGTA | 10 459
C1127208 | 14 00110101001001110011 CGAGCACGCG | 10 460
C1127208 | 14 00111001010101010110 CGTGAGAGAC | 10 461
C1127208 | 14 00111001101010101100 CGTGTCTCTA |10 462
C1127208 | 14 00101010111001001011 CTCTACATCG | 10 463
C1127208 | 14 11010010110100101010 TAGCTAGCTC |10 464
C1127208 | 14 11001011011001011000 TATCGACAGT | 10 465
C1127208 | 14 ' 11001001100110010011 TATGTGTGCG | 10 466
C1127208 | 14 10110100101110010100 TCGATCGTGA | 10 467
C1127208 | 14 10010010011010110110 TGCACTCGAC | 10 468
C1127209 | 14 01101011001100101001 ACTCGCGCTG | 10 469
C1127209 | 14 01010011001111100100 AGCGCGTACA | 10 470
C1127209 | 14 01001101101011011000 ATAGTCTAGT | 10 471
C1127209 | 14 01001010010011100111 ATCATACACG | 10 472
C1127209 | 14 00100111110111001000 CACGTAGTAT | 10 473
C1127209 | 14 00110101001001110011 CGAGCACGCG | 10 474
C1127209 | 14 00111001010101010110 CGTGAGAGAC | 10 475
C1127209 | 14 00111001101010101100 CGTGTCTCTA | 10 476
C1127209 | 14 00101110100101110100 CTACTGACGA | 10 477
C1127209 | 14 11010100110010101010 TAGATATCTC | 10 478
C1127209 | 14 11001111001001001100 TATACGCATA | 10 479
C1127209 | 14 11001001100110010011 TATGTGTGCG | 10 480
C1127209 | 14 10110100101110010100 TCGATCGTGA | 10 481
C1127209 | 14 10010010011010110110 TGCACTCGAC | 10 482
C1127210 | 14 01100101011001001101 ACAGACATAG | 10 483
C1127210 | 14 01101011001100101001 ACTCGCGCTG | 10 484
C1127210 | 14 01010011001111100100 AGCGCGTACA | 10 485
C1127210 | 14 01011100111001011000 AGTATACAGT | 10 486
C1127210 | 14 01001110010110110100 ATACAGTCGA ! 10 487
C1127210 | 14 00100111110111001000 CACGTAGTAT | 10 488
C1127210 | 14 00110101001001110011 CGAGCACGCG | 10 489
C1127210 | 14 00111001010101010110 CGTGAGAGAC | 10 490
C1127210 | 14 00111001101010101100 CGTGTCTCTA |10 491
C1127210 | 14 00101010010010101111 CTCATCTACG | 10 492
C1127210 | 14 11010100110010101010 TAGATATCTC | 10 493
C1127210 | 14 11001001100110010011 TATGTGTGCG | 10 494
C1127210 | 14 10110010101101011000 TCGCTCGAGT | 10 495
C1127210 | 14 10101110100100100110 TCTACTGCAC | 10 496
C1127211 | 14 01100101011001001101 ACAGACATAG | 10 497
C1127211 | 14 01101011001100101001 ACTCGCGCTG | 10 498
C1127211 | 14 01010011001111100100 AGCGCGTACA | 10 499
C1127211 | 14 01011100111001011000 AGTATACAGT | 10 500
C1127211 | 14 01001110010110110100 ATACAGTCGA | 10 501
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C1127211 | 14 00100111110111001000 CACGTAGTAT | 10 502
Cl1127211 | 14 00110101001001110011 CGAGCACGCG | 10 503
C1127211 | 14 00111001010101010110 CGTGAGAGAC | 10 504
Cl1127211 | 14 00111001101010101100 CGTGTCTCTA |10 505
Cl1127211 | 14 00101010010010101111 CTCATCTACG | 10 506
Cl127211 | 14 11010100110010101010 TAGATATCTC |10 507
C1127211 | 14 11001001100110010011 TATGTGTGCG | 10 508
C1127211 | 14 10110010101101011000 TCGCTCGAGT | 10 509
C1127211 | 14 10011110100101001001 TGTACTGATG | 10 510
C1127212 | 14 01100101011001001101 ACAGACATAG | 10 511
C1127212 | 14 01101011001100101001 ACTCGCGCTG | 10 512
C1127212 | 14 01101010110010010110 ACTCTATGAC | 10 513
Cl1127212 | 14 01010011001111100100 AGCGCGTACA | 10 514
C1127212 | 14 01011100111001011000 AGTATACAGT | 10 515
Cl1127212 | 14 01001110010110110100 ATACAGTCGA | 10 516
Cl1127212 | 14 00100111110111001000 CACGTAGTAT | 10 517
Cl1127212 | 14 00110101001001110011 CGAGCACGCG | 10 518
Cl1127212 | 14 00111001010101010110 CGTGAGAGAC | 10 519
Cl1127212 | 14 00111001101010101100 CGTGTCTCTA | 10 520
-C1127212 | 14 11010100110010101010 TAGATATCTC | 10 521
Cl1127212 | 14 11001001100110010011 TATGTGTGCG | 10 522
Cl1127212 | 14 10110010101101011000 TCGCTCGAGT | 10 523
1 C1127212 | 14 10011110100101001001 TGTACTGATG | 10 524
C1127213 | 14 01100111011010010010 ACACGACTGC | 10 525
Cl127213 | 14 01011100111001011000 AGTATACAGT | 10 526
C1127213 | 14 01001110101001001011 ATACTCATCG | 10 527
C1127213 | 14 01001011010011101100 ATCGATACTA |10 528
C1127213 | 14 00110101001001110011 CGAGCACGCG | 10 529
C1127213 | 14 00111001010101010110 CGTGAGAGAC | 10 530
C1127213 | 14 00111001101010101100 CGTGTCTCTA | 10 531
C1127213 | 14 00101110010110011100 CTACAGTGTA | 10 532
C1127213 | 14 00101010111100100110 CTCTACGCAC | 10 533
C1127213 | 14 11010010101010010110 TAGCTCTGAC | 10 534
Cl1127213 | 14 10100110010011010101 TCACATAGAG | 10 535
Cl1127213 | 14 10101001100110010011 TCTGTGTGCG | 10 536
C1127213 | 14 10010100110110110010 TGATAGTCGC | 10 537
C1127213 | 14 10011011001101001001 TGTCGCGATG | 10 538
Cl127214 | 14 01100110101010011010 ACACTCTGTC | 10 539
Cl1127214 | 14 01011100111001011000 AGTATACAGT | 10 540
C1127214 | 14 1 01001101001110100101 ATAGCGTCAG | 10 541
C1127214 | 14 01001011010011101100 ATCGATACTA |10 542
C1127214 | 14 00110101001001110011 CGAGCACGCG | 10 543
C1127214 | 14 00111001010101010110 CGTGAGAGAC | 10 544
C1127214 | 14 00111001101010101100 CGTGTCTCTA | 10 545
C1127214 | 14 00101111010110011000 CTACGAGTGT | 10 546
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Cl1127214 [ 14 00101010111100100110 CTCTACGCAC |10 547
C1127214 [ 14 11101001011001001010 TACTGACATC | 10 548
C1127214 | 14 10100110010011010101 TCACATAGAG | 10 549
C1127214 | 14 10101001100110010011 TCTGTGTGCG | 10 550
Cl1127214 | 14 10010100110110110010 TGATAGTCGC | 10 551
C1127214 | 14 10011011001101001001 TGTCGCGATG | 10 552
C1127215 | 14 01100100111010111000 ACATACTCGT | 10 553
Cl1127215 | 14 01010010101111010100 AGCTCGTAGA | 10 554
C1127215 | 14 01011100100110010011 AGTATGTGCG | 10 555
C1127215 [ 14 01001010100101111010 ATCTGACGTC | 10 556
C1127215 | 14 00110101001001110011 CGAGCACGCG | 10 557
C1127215 | 14 00111001010101010110 CGTGAGAGAC | 10 558
C1127215 | 14 00111001101010101100 CGTGTCTCTA |10 559
C1127215 | 14 00101111010110011000 CTACGAGTGT | 10 560
C1127215 | 14 00101010111001100101 CTCTACACAG | 10 561
C1127215 | 14 11100100110101001100 TACATAGATA | 10 562
C1127215 | 14 11010011100100100110 TAGCGTGCAC | 10 563
C1127215 | 14 10100110100110101001 TCACTGTCTG | 10 564
C1127215 | 14 10111010010011101000 TCGTCATACT | 10 565
C1127215 | 14 10011011001101001001 TGTCGCGATG | 10 566
C1127216 | 14 01100100111010110010 ACATACTCGC |10 567
C1127216 | 14 01010010101111010100 AGCTCGTAGA | 10 568 _|.
C1127216 | 14 01011100100110010011 AGTATGTGCG | 10 569
C1127216 | 14 01001010100101111010 ATCTGACGTC |10 570
C1127216 | 14 00110101001001110011 CGAGCACGCG | 10 571
Cl1127216 | 14 00111001010101010110 CGTGAGAGAC | 10 572
C1127216 | 14 00111001101010101100 CGTGTCTCTA |10 573
C1127216 | 14 00101111010110011000 CTACGAGTGT | 10 574
Cl1127216 | 14 00101010111001100101 CTCTACACAG |10 575
C1127216 | 14 11100100110101001100 TACATAGATA | 10 576
C1127216 | 14 11010011100100100110 TAGCGTGCAC | 10 577
Cl1127216 | 14 10100110100110101001 TCACTGTCTG | 10 578
Cl127216 | 14 10111010010011101000 TCGTCATACT |10 579
Cl1127216 | 14 10011011001101001001 TGTCGCGATG | 10 580
C1127217 | 14 01100110011001101010 ACACACACTC | 10 581
C1127217 | 14 01100100101010011101 ACATCTGTAG |10 . 582
C1127217 | 14 01110011001110011000 ACGCGCGTGT | 10 583
C1127217 | 14 01010011010011001110 AGCGATATAC | 10 584
C1127217 | 14, 01011101100101010100 AGTAGTGAGA | 10 585
C1127217 | 14 00110101010100110011 CGAGAGCGCG | 10 586
C1127217 | 14 00111010010011111000 CGTCATACGT |10 587
C1127217 | 14 00111001101010101100 CGTGTCTCTA |10 588
C1127217 | 14 00101110110110101000 CTACTAGTCT | 10 589
C1127217 | 14 00101011001101100101 CTCGCGACAG | 10 590
C1127217 | 14 11010110101101001000 TAGACTCGAT |10 591
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C1127217 | 14 11001001010101011010 TATGAGAGTC | 10 592
C1127217 | 14 10010010100111010011 TGCTGTAGCG | 10 593
C1127217 | 14 10011111001010010010 TGTACGCTGC | 10 594
C1127218 | 14 01100100101010011101 ACATCTGTAG | 10 595
C1127218 | 14 01110011001110011000 ACGCGCGTGT | 10 596
C1127218 | 14 01010011010011001110 AGCGATATAC | 10 597
C1127218 | 14 01011101100101010100 AGTAGTGAGA | 10 598
C1127218 | 14 00110101010100110011 CGAGAGCGCG | 10 599
C1127218 | 14 00111010010011111000 CGTCATACGT | 10 600
C1127218 | 14 00111001101010101100 CGTGTCTCTA | 10 601
C1127218 | 14 00101110110110101000 CTACTAGTCT | 10 602
C1127218 | 14 00101011001101100101 CTCGCGACAG |10 603
C1127218 | 14 11010110101101001000 TAGACTCGAT | 10 604
C1127218 | 14 11001100111001100100 TATATACACA | 10 605
C1127218 | 14 10100110010101011100 TCACAGAGTA | 10 606
C1127218 | 14 10010010100111010011 TGCTGTAGCG | 10 607
C1127218 | 14 10011111001010010010 TGTACGCTGC | 10 608
C1127219 | 14 01110011001110011000 ACGCGCGTGT |10 609
C1127219 | 14 01010101011001001110 AGAGACATAC | 10 610
C1127219 | 14 01001101110110101000 ATAGTAGTCT |10 611
C1127219 | 14 01001010100101110101 ATCTGACGAG | 10 612
C1127219 | 14 00100111001011001011 CACGCTATCG | 10 613
C1127219 | 14 00110101010100110011 CGAGAGCGCG | 10 614
C1127219 | 14 00111010010011111000 CGTCATACGT | 10 615
C1127219 | 14 00111001101010101100 CGTGTCTCTA |10 616
C1127219 | 14 00101010011110100110 CTCACGTCAC | 10 617
C1127219 | 14 11010010101010010110 TAGCTCTGAC | 10 618
C1127219 | 14 11001110010010011001 TATACATGTG | 10 619
C1127219 | 14 10100110100101011100 TCACTGAGTA |10 620
C1127219 | 14 10101100111001100100 TCTATACACA |10 621
C1127219 | 14 10010011110101001001 TGCGTAGATG | 10 622
C1127220 | 14 01100110010011001101 ACACATATAG | 10 623
C1127220 | 14 01110011001110011000 ACGCGCGTGT | 10 624
C1127220 | 14 01010111001001101010 AGACGCACTC | 10 625
C1127220 | 14 01001100111110100100 ATATACGTCA |10 626
C1127220 | 14 01001001101011010011 ATGTCTAGCG | 10 627
C1127220 | 14 00110101010100110011 CGAGAGCGCG | 10 628
C1127220 | 14 00110010101101100101 CGCTCGACAG | 10 629
C1127220 | 14 00111001101010101100 CGTGTCTCTA |10 630
C1127220 | 14 00101011110101001010 CTCGTAGATC |10 631
C1127220 | 14 11101001010100101100 TACTGAGCTA |10 632
C1127220 | 14 11010011010010010110 TAGCGATGAC | 10 633
C1127220 | 14 . 10101100100110011001 TCTATGTGTG |10 634
C1127220 | 14 10101010011010110010 TCTCACTCGC | 10 635
C1127220 | 14 10010101111001011000 TGAGTACAGT |10 636
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C1127221 | 14 01100110010011001101 ACACATATAG [ 10 637
C1127221 | 14 01110011001110011000 ACGCGCGTGT | 10 638
C1127221 | 14 01010111001001101010 AGACGCACTC [ 10 639
C1127221 | 14 01001100111110100100 ATATACGTCA [ 10 640
C1127221 | 14 01001001101011010011 ATGTCTAGCG | 10 641
C1127221 | 14 00110101010100110011 CGAGAGCGCG | 10 642
C1127221 | 14 00110010101101100101 CGCTCGACAG | 10 643
C1127221 | 14 00111001101010101100 CGTGTCTCTA |10 644
C1127221 | 14 00101011110101001010 CTCGTAGATC |10 645
C1127221 | 14 11101001010100101100 TACTGAGCTA |10 646
C1127221 | 14 11010011010010010110 TAGCGATGAC [ 10 647
C1127221 | 14 10101100100110011001 TCTATGTGTG | 10 648
C1127221 | 14 10101010011010110010 TCTCACTCGC |10 649
C1127221 | 14 10010101111001010100 TGAGTACAGA | 10 650
C1127222 | 14 01100100110011100101 ACATATACAG | 10 651
C1127222 | 14 01110011001110011000 ACGCGCGTGT | 10 652
C1127222 | 14 01010111001001101010 AGACGCACTC | 10 653
C1127222 | 14 01001001011011010011 ATGACTAGCG | 10 654
C1127222 | 14 00100110010111011100 CACAGTAGTA | 10 655
C1127222 | 14 00110101010100110011 CGAGAGCGCG | 10 656
C1127222 | 14 00110010111010010110 CGCTACTGAC | 10 657
C1127222 | 14 00111001101010101100 CGTGTCTCTA |10 658
C1127222 | 14 00101011001101100101 | CTCGCGACAG | 10 659
C1127222 | 14 11100100101101010010 TACATCGAGC | 10 660
C1127222 | 14 11011110101110000000 TAGTACTCGT | 10 661
C1127222 | 14 10101110011010100100 TCTACACTCA |10 662
Cl1127222 | 14 10101100100110011001 TCTATGTGTG | 10 663
C1127222 | 14 10011010010101001110 TGTCAGATAC | 10 664
C1127223 | 14 01100110011001101010 ACACACACTC |10 665
C1127223 | 14 01100100101010011101 ACATCTGTAG | 10 666
C1127223 | 14 01110011001110011000 ACGCGCGTGT | 10 667
C1127223 | 14 01010011010011001110 AGCGATATAC | 10 668
C1127223 | 14 01011101100101010100 AGTAGTGAGA | 10 669
C1127223 | 14 00110101010100110011 CGAGAGCGCG | 10 670
Cl1127223 | 14 00111001101010101100 CGTGTCTCTA |10 671
C1127223 | 14 00101110110110101000 CTACTAGTCT | 10 672
C1127223 | 14 00101011001101100101 CTCGCGACAG | 10 673
C1127223 | 14 11010110101101001000 TAGACTCGAT | 10 674
C1127223 | 14 11001010010010100111 TATCATCACG | 10 675
Cl1127223 | 14 11001001010101011010 TATGAGAGTC | 10 676
C1127223 | 14 10010010100111010011 TGCTGTAGCG | 10 677
C1127223 | 14 10011111001010010010 TGTACGCTGC | 10 678
Cl1127224 | 14 01100110101010100101 ACACTCTCAG | 10 679
Cl1127224 | 14 01110011001110011000 ACGCGCGTGT | 10 680
C1127224 | 14 01111101011001001000 ACGTAGACAT | 10 681
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C1127224 | 14 01010110010111001100 AGACAGTATA | 10 682
C1127224 | 14 01011100100110010011 AGTATGTGCG | 10 683
C1127224 | 14 00110101001100100111 CGAGCGCACG | 10 684
C1127224 | 14 00111001101010101100 CGTGTCTCTA |10 685
Cl1127224 | 14 00101111010010101010 CTACGATCTC |10 686
C1127224 | 14 00101010111101010100 CTCTACGAGA | 10 687
Cl1127224 | 14 11011010011100100100 TAGTCACGCA |10 688
Cl1127224 | 14 11001101001001011001 TATAGCAGTG | 10 689
C1127224 | 14 10111010100101001010 TCGTCTGATC | 10 690
Cl1127224 | 14 10101001010011001101 TCTGATATAG 10 691
C1127224 | 14 10010010011011111000 TGCACTACGT | 10 692
C1127225 1| 14 01100101101100100110 ACAGTCGCAC | 10 693
Cl1127225 | 14 01110011001110011000 ACGCGCGTGT | 10 694
C1127225 | 14 01010110100110010101 AGACTGTGAG | 10 695
C1127225 | 14 01011100111001001001 AGTATACATG | 10 696
C1127225 | 14 00100110111011010010 CACTACTAGC | 10 697
C1127225 | 14 00110101001001110011 CGAGCACGCG | 10 698
C1127225 | 14 00111001101010101100 CGTGTCTCTA | 10 699
C1127225 | 14 00101111001101001100 CTACGCGATA |10 700
C1127225 | 14 00101010010110011011 CTCAGTGTCG | 10 701
C1127225 | 14 11001011001010100101 TATCGCTCAG | 10 702
C1127225 | 14 11001001110110010100 TATGTAGTGA |10 703
C1127225 | 14 10110010010011110100 TCGCATACGA | 10 704
C1127225 | 14 10010101010011001110 TGAGATATAC | 10 705
C1127225 | 14 10011011010101101000 TGTCGAGACT | 10 706
C1127226 | 14 01100100111011001001 ACATACTATG |10 707
C1127226 | 14 01110011001110011000 ACGCGCGTGT | 10 708
C1127226 | 14 01011101010011011000 AGTAGATAGT | 10 709
C1127226 | 14 01001001100101110110 ATGTGACGAC | 10 710
C1127226 | 14 00100101010010111110 CAGATCGTAC | 10 711
C1127226 | 14 00110101001001110011 CGAGCACGCG | 10 712
C1127226 | 14 00111001101010101100 CGTGTCTCTA |10 713
Cl1127226 | 14 00101111001101001100 CTACGCGATA | 10 714
Cl1127226 | 14 00101010010110011011 CTCAGTGTCG |10 715
C1127226 | 14 11010110011010010100 TAGACACTGA | 10 716
C1127226 | 14 11001010110100111000 TATCTAGCGT | 10 717
C1127226 | 14 10111100100101010100 TCGTATGAGA | 10 718
C1127226 | 14 10101011001010100110 TCTCGCTCAC | 10 719
C1127226 | 14 10010010110011101010 TGCTATACTC |10 720
C1127227 | 14 01100101101100100110 ACAGTCGCAC | 10 721
C1127227 | 14 01110011001110011000 ACGCGCGTGT | 10 722
C1127227 | 14 01011100110101100100 AGTATAGACA | 10 723
C1127227 | 14 01001001011011100101 ATGACTACAG | 10 724
C1127227 | 14 00100111110101001001 CACGTAGATG | 10 725
C1127227 | 14 00110101010100110101 CGAGAGCGAG | 10 726
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C1127227 | 14 00111010010011111000 CGTCATACGT |10 727
C1127227 | 14 00111001101010101100 CGTGTCTCTA |10 728
C1127227 | 14 00101010011100101011 CTCACGCTCG |10 729
C1127227 | 14 11110100101001101000 TACGATCACT | 10 730
C1127227 | 14 11010010010010011101 TAGCATGTAG | 10 731
C1127227 | 14 11001110010100110010 TATACAGCGC | 10 732
C1127227 | 14 10110101010011001010 TCGAGATATC | 10 733
C1127227 | 14 10101001100110010011 TCTGTGTGCG | 10 734
C1127228 | 14 01100101101100100110 ACAGTCGCAC | 10 735
C1127228 | 14 01110011001110011000 ACGCGCGTGT | 10 736
C1127228 | 14 01010110100101011010 AGACTGAGTC | 10 737
C1127228 | 14 01001010111001010101 ATCTACAGAG | 10 738
Cl1127228 | 14 00100111110101001001 CACGTAGATG | 10 739
C1127228 | 14 00110101010100110101 CGAGAGCGAG | 10 740
C1127228 | 14 00111010010011111000 CGTCATACGT |10 741
C1127228 | 14 00111001101010101100 CGTGTCTCTA |10 742
C1127228 | 14 00101010011100101011 CTCACGCTCG |10 743
C1127228 | 14 11110100101001101000 TACGATCACT | 10 744
C1127228 | 14 11010010010010011101 TAGCATGTAG | 10 745
C1127228 | 14 11001111001001001100 TATACGCATA |10 746
C1127228 | 14 10110101010011001010 TCGAGATATC | 10 747
C1127228 | 14 10101001100110010011 TCTGTGTGCG | 10 748
C1127229 | 14 01100110110010101001 ACACTATCTG | 10 749
C1127229 | 14 01110011001110011000 ACGCGCGTGT | 10 750
C1127229 | 14 01010011010011001110 AGCGATATAC | 10 751
C1127229 | 14 01011010101101110000 AGTCTCGACG | 10 752
C1127229 | 14 01001110010101011010 ATACAGAGTC |10 753
C1127229 | 14 00100111100101110010 CACGTGACGC | 10 754
C1127229 | 14 00110101010100110101 CGAGAGCGAG | 10 755
C1127229 | 14 00111001101010101100 CGTGTCTCTA | 10 756
C1127229 | 14 00101010110111010100 CTCTAGTAGA |10 757
C1127229 | 14 11011010010111001000 TAGTCAGTAT | 10 758
C1127229 | 14 11001100111001100100 TATATACACA | 10 759
C1127229 | 14 10101011001010100110 TCTCGCTCAC | 10 760
C1127229 | 14 10101001100110010011 TCTGTGTGCG | 10 761
C1127229 | 14 10010101001011111000 TGAGCTACGT | 10 762
C1127230 | 14 01110011001110010100 ACGCGCGTGA | 10 763
C1127230 | 14 01101001110101010010 ACTGTAGAGC | 10 764
C1127230 | 14 01010101011001001110 AGAGACATAC | 10 765
C1127230 | 14 01001111100100101010 ATACGTGCTC | 10 766
C1127230 | 14 00100110111001101001 CACTACACTG | 10 767
C1127230 | 14 00110101010100110011 CGAGAGCGCG | 10 768
C1127230 | 14 00111010010011111000 CGTCATACGT | 10 769
C1127230 | 14 00111001101010101100 CGTGTCTCTA | 10 770
C1127230 | 14 00101010010110011101 CTCAGTGTAG | 10 771
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C1127230 | 14 11010100110110011000 TAGATAGTGT |10 772
C1127230 | 14 11001011011100100100 TATCGACGCA |10 773
C1127230 | 14 10101111010011001000 TCTACGATAT |10 774
C1127230 | 14 10101100101010010011 TCTATCTGCG | 10 775
C1127230 | 14 10010010011010110110 TGCACTCGAC |10 776
C1127231 | 14 01110011001110010100 ACGCGCGTGA | 10 777
C1127231 | 14 01010111001001101010 AGACGCACTC | 10 778
C1127231 | 14 01011101010111001000 AGTAGAGTAT | 10 779
C1127231 | 14 01001011100101100101 ATCGTGACAG | 10 780
C1127231 | 14 01001001011011010011 ATGACTAGCG | 10 781
C1127231 | 14 00100110011010011101 CACACTGTAG | 10 782
Cl1127231 | 14 00110101010100110011 CGAGAGCGCG | 10 783
C1127231 | 14 00111010010011111000 CGTCATACGT | 10 784
C1127231 | 14 00111001101010101100 CGTGTCTCTA |10 785
C1127231 | 14 11011010011100100100 TAGTCACGCA | 10 786
C1127231 | 14 11001010110101001010 TATCTAGATC |10 787
C1127231 | 14 10100111010011100100 TCACGATACA | 10 788
C1127231 | 14 10101100100110011001 TCTATGTGTG |10 789
Cl1127231 | 14 10010010010110110110 TGCAGTCGAC | 10 790
C1127232 | 14 01110011001110010100 ACGCGCGTGA | 10 791
C1127232 | 14 01101001010111101000 ACTGAGTACT | 10 792
C1127232 | 14 01010100101111001010 AGATCGTATC |10 793
C1127232 | 14 01001110101010100101 "ATACTCTCAG |10 794
C1127232 | 14 01001001111001010011 ATGTACAGCG | 10 795
Cl1127232 | 14 00110101010100110011 CGAGAGCGCG | 10 796
C1127232 | 14 00110010010111001101 CGCAGTATAG | 10 797
C1127232 | 14 00111001101010101100 CGTGTCTCTA |10 798
C1127232 | 14 00101111011001001100 CTACGACATA |10 799
C1127232 | 14 11010101011010011000 TAGAGACTGT |10 800
C1127232 | 14 11010011100100100110 TAGCGTGCAC | 10 801
C1127232 | 14 10111010110101001000 TCGTCTAGAT {10 802
C1127232 | 14 10101100100110011001 TCTATGTGTG |10 803
C1127232 | 14 10101010011010110010 TCTCACTCGC | 10 804
C1127233 | 14 01100101101100100110 ACAGTCGCAC | 10 805
C1127233 | 14 01101001011001011001 ACTGACAGTG | 10 806
C1127233 | 14 01010100110101101100 AGATAGACTA | 10 807
C1127233 | 14 01010011001011100101 AGCGCTACAG | 10 808
C1127233 | 14 01001010110010101011 ATCTATCTCG | 10 809
C1127233 | 14 00110101010100110011 CGAGAGCGCG | 10 810
C1127233 | 14 00111010010011111000 CGTCATACGT | 10 811
C1127233 | 14 00111001101010101100 CGTGTCTCTA |10 812
C1127233 | 14 00101111100101100100 CTACGTGACA | 10 813
C1127233 | 14 11011110100100101000 TAGTACTGCT | 10 814
C1127233 | 14 11001010101001010110 TATCTCAGAC |10 815
C1127233 | 14 10100101010111010100 TCAGAGTAGA | 10 816
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C1127233 | 14 10110010100110011001 TCGCTGTGTG | 10 817
C1127233 | 14 10010011011101001010 TGCGACGATC | 10 818
C1127234 | 14 01100110011010011001 ACACACTGTG | 10 819
C1127234 | 14 01110010110101001100 ACGCTAGATA | 10 820
C1127234 | 14 01101001100100111010 ACTGTGCGTC | 10 821
C1127234 | 14 01001111001001110100 ATACGCACGA | 10 822
C1127234 | 14 00110101010100110011 CGAGAGCGCG | 10 823
C1127234 | 14 00110010011110100110 CGCACGTCAC | 10 824
C1127234 | 14 00111010010011111000 CGTCATACGT | 10 825
Cl1127234 | 14 00111001101010101100 CGTGTCTCTA |10 826
C1127234 | 14 00101110110110101000 CTACTAGTCT |10 827
C1127234 | 14 11100100101101010010 TACATCGAGC | 10 828
C1127234 | 14 11011001110011100000 TAGTGTATAC | 10 829
C1127234 | 14 10101100100101100101 TCTATGACAG | 10 830
C1127234 | 14 10010100111001101010 TGATACACTC | 10 831
C1127234 | 14 10011011010110010100 TGTCGAGTGA | 10 832
C1127235 | 14 01110100101010010101 ACGATCTGAG | 10 833
C1127235 | 14 01101011001100101001 ACTCGCGCTG | 10 834
C1127235 | 14 01011100110101100100 AGTATAGACA | 10 835
C1127235 | 14 01001110101001001011 ATACTCATCG |10 836
C1127235 | 14 01001001100101111010 ATGTGACGTC | 10 837
C1127235 | 14 00100111110111001000 CACGTAGTAT |10 838
C1127235 | 14 00110101010100110011 CGAGAGCGCG | 10 839
C1127235 | 14 00110010011110100110 CGCACGTCAC | 10 840
C1127235 | 14 00111010010011111000 CGTCATACGT | 10 841
C1127235 | 14 00111001101010101100 CGTGTCTCTA |10 842
C1127235 | 14 11010100110010101010 TAGATATCTC | 10 843
C1127235 | 14 11010010011101011000 TAGCACGAGT | 10 844
C1127235 | 14 11001101100110010100 TATAGTGTGA | 10 845
C1127235 | 14 10101010100101001110 TCTCTGATAC |10 846
C1127236 | 14 01100100101010111001 ACATCTCGTG | 10 847
C1127236 | 14 01110010100101100101 ACGCTGACAG | 10 848
C1127236 | 14 01010111001001101010 AGACGCACTC | 10 849
C1127236 | 14 01011110110010011000 AGTACTATGT | 10 850
C1127236 | 14 01001011010101011100 ATCGAGAGTA | 10 851
C1127236 | 14 00100101001110011110 CAGCGTGTAC | 10 852
C1127236 | 14 00110101010100110011 CGAGAGCGCG | 10 853
C1127236 | 14 00111001101010101100 CGTGTCTCTA |10 854
C1127236 | 14 00101010011001110110 CTCACACGAC | 10 855
C1127236 | 14 11100101010011010010 TACAGATAGC | 10 856
C1127236 | 14 11011010011100100100 TAGTCACGCA | 10 857
C1127236 | 14 | 10101110100100101010 TCTACTGCTC |10 858
C1127236 | 14 10010011001110111000 TGCGCGTCGT | 10 859
C1127236 | 14 10011100101001010101 TGTATCAGAG | 10 860
C1127237 | 14 01101010110010100110 ACTCTATCAC 10 861
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C1127237 | 14 01101001010011011001 ACTGATAGTG | 10 862
C1127237 | 14 01010111001001101010 AGACGCACTC |10 863
Cl1127237 | 14 01011101100101010100 AGTAGTGAGA | 10 864
Cl1127237 | 14 00100101001110011110 CAGCGTGTAC | 10 865
Cl1127237 | 14 00110101010100110011 CGAGAGCGCG | 10 866
C1127237 | 14 00111001101010101100 CGTGTCTCTA 10 867
Cl1127237 | 14 00101010101101010101 CTCTCGAGAG | 10 868
C1127237 | 14 11100101011101100000 TACAGACGAC | 10 869
C1127237 | 14 11011101010010101000 TAGTAGATCT | 10 870
C1127237 | 14 11001010011010010011 TATCACTGCG | 10 871
C1127237 | 14 10101110011001001100 TCTACACATA | 10 872
C1127237 | 14 10010100100111001101 TGATGTATAG | 10 873
Cl1127237 | 14 10010011001110111000 TGCGCGTCGT | 10 874
Cl1127238 | 14 01101010110010100110 ACTCTATCAC |10 875
C1127238 | 14 01101001010011011001 ACTGATAGTG | 10 876
C1127238 | 14 01010111001001101010 AGACGCACTC | 10 877
C1127238 | 14 01011101100101010100 AGTAGTGAGA | 10 878
Cl1127238 | 14 00100101001110011110 CAGCGTGTAC | 10 879
C1127238 | 14 00110101010100110011 CGAGAGCGCG | 10 880
C1127238 | 14 00111001101010101100 CGTGTCTCTA 10 881
Cl1127238 | 14 00101010101101010101 CTCTCGAGAG | 10 882
Cl1127238 | 14 11100110100100101001 TACACTGCTG | 10 883
Cl1127238 | 14 11100101011101100000 TACAGACGAC | 10 884
C1127238 | 14 11011101010010101000 TAGTAGATCT 1| 10 885
C1127238 | 14 10101110011001001100 TCTACACATA |10 886
C1127238 | 14 10010100100111001101 TGATGTATAG | 10 887
Cl1127238 | 14 10010011001110111000 TGCGCGTCGT | 10- 888
C1127239 | 14 01110010010010101110 ACGCATCTAC |10 889
C1127239 | 14 01101011001100101001 ACTCGCGCTG | 10 890
C1127239 | 14 01010110100110011010 AGACTGTGTC |10 891
C1127239 | 14 01001100111100100110 ATATACGCAC | 10 892
C1127239 | 14 00100111110110010100 CACGTAGTGA | 10 893
C1127239 | 14 00110101010100110011 CGAGAGCGCG | 10 894
C1127239 | 14 00111011001001010110 CGTCGCAGAC | 10 895
C1127239 | 14 00111001101010101100 CGTGTCTCTA 10 896
C1127239 | 14 00101010111001001011 CTCTACATCG |10 897
C1127239 | 14 11100101010011010010 TACAGATAGC | 10 898
C1127239 | 14 11011010100101100100 TAGTCTGACA |10 899
C1127239 | 14 10101100101101011000 TCTATCGAGT | 10 900
C1127239 | 14 10010100110011101001 TGATATACTG | 10 901
C1127239 | 14 10010011001110111000 TGCGCGTCGT | 10 902
C1127240 | 14 01101011100110010100 ACTCGTGTGA |10 903
C1127240 | 14 01101001011001111000 ACTGACACGT | 10 904
C1127240 | 14 01010010011011101010 AGCACTACTC |10 905
C1127240 | 14 01001110010101001110 ATACAGATAC | 10 906
-73 -

IDT Exhibit 1020.5041




WO 2008/150432

PCT/US2008/006822

Cluster Id | Member | Flowgram UIlD UIiD SEQ
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C1127240 | 14 01001100100110111010 ATATGTCGTC | 10 907
Cl1127240 | 14 00110101010100110011 CGAGAGCGCG | 10 908
C1127240 | 14 00111011001001010110 CGTCGCAGAC | 10 909
C1127240 | 14 00111001101010101100 CGTGTCTCTA | 10 910
C1127240 | 14 00101010111111001000 CTCTACGTAT |10 911
C1127240 | 14 11011010011100100100 TAGTCACGCA | 10 912
C1127240 | 14 10100110011011010100 TCACACTAGA |10 913
C1127240 | 14 10101100101010010011 TCTATCTGCG | 10 914
Cl1127240 | 14 10010100100111001101 TGATGTATAG | 10 915
C1127240 | 14 10010011001110111000 TGCGCGTCGT | 10 916
C1127241 | 14 01101011100110010100 ACTCGTGTGA | 10 917
Ci127241 | 14 01101001001010100111 ACTGCTCACG | 10 918
C1127241 | 14 01011100111001011000 AGTATACAGT | 10 919
C1127241 | 14 01001110010111100100 ATACAGTACA |10 920
Cl1127241 | 14 01001101101101001010 ATAGTCGATC | 10 921
C1127241 | 14 00100111010011101010 CACGATACTC | 10 922
Cl1127241 | 14 00110101010100110011 CGAGAGCGCG | 10 923
C1127241 | 14 00111011001001010110 CGTCGCAGAC | 10 924
C1127241 | 14 00111001101010101100 CGTGTCTCTA |10 925
C1127241 | 14 00101010111111001000 CTCTACGTAT | 10 926
C1127241 | 14 11001010110100110010 TATCTAGCGC | 10 927
C1127241 | 14 11001001010101001101 TATGAGATAG | 10 928
Cl1127241 | 14 10100110011010010101 TCACACTGAG | 10 929
Cl1127241 | 14 10010011001110111000 TGCGCGTCGT | 10 930
Cl1127242 | 14 01101011100110010100 ACTCGTGTGA |10 931
C1127242 | 14 01101001001010100111 ACTGCTCACG | 10 932
Cl1127242 | 14 01011100111001011000 AGTATACAGT | 10 933
C1127242 | 14 01001101101101001010 ATAGTCGATC |10 934
Cl1127242 | 14 00100111010011101010 CACGATACTC | 10 935
C1127242 | 14 00110101010100110011 CGAGAGCGCG | 10 936
Cl1127242 | 14 00111011001001010110 CGTCGCAGAC | 10 937
C1127242 | 14 00111001101010101100 CGTGTCTCTA |10 938
Cl1127242 | 14 00101010111111001000 CTCTACGTAT |10 939
C1127242 | 14 11001010110100110010 TATCTAGCGC | 10 940
C1127242 | 14 11001001010101001101 TATGAGATAG | 10 941
C1127242 | 14 10100110011011010100 TCACACTAGA | 10 942
C1127242 | 14 10100101110010011001 TCAGTATGTG | 10 943
C1127242 | 14 10010011001110111000 TGCGCGTCGT | 10 944
C1127243 | 14 01100100111010100110 ACATACTCAC | 10 945
C1127243 | 14 01110010011101001100 ACGCACGATA | 10 946
C1127243 | 14 01101001100110010101 ACTGTGTGAG. | 10 947
C1127243 | 14 01011100111001011000 AGTATACAGT | 10 948
C1127243 | 14 01001111110010010010 ATACGTATGC |10 949
C1127243 | 14 00110101010100110011 CGAGAGCGCG | 10 950
C1127243 | 14 00111011001001010110 CGTCGCAGAC | 10 951
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C1127243 | 14 00111001101010101100 CGTGTCTCTA | 10 952
C1127243 | 14 00101010111001001011 CTCTACATCG | 10 953
C1127243 | 14 11100110100100101001 TACACTGCTG | 10 954
C1127243 | 14 11001001010101101010 TATGAGACTC | 10 955
C1127243 | 14 10100101001111100100 TCAGCGTACA |10 956
C1127243 | 14 10101011001100111000 TCTCGCGCGT | 10 957
C1127243 | 14 10010110110111001000 TGACTAGTAT | 10 958
Cl1127244 | 14 01110010110101101000 ACGCTAGACT | 10 959
C1127244 | 14 01011011100101010100 AGTCGTGAGA | 10 960
C1127244 | 14 01001100101001001111 ATATCATACG | 10 961
Cl1127244 | 14 00100100110111011001 CATAGTAGTG | 10 962
C1127244 | 14 00110101010101001110 CGAGAGATAC | 10 963
C1127244 | 14 00111001101010101100 CGTGTCTCTA |10 964
Cl1127244 | 14 00101011001110011010 CTCGCGTGTC | 10 965
C1127244 | 14 00101010111100100101 CTCTACGCAG | 10 966
Cl1127244 | 14 11100110011001001100 TACACACATA | 10 967
C1127244 | 14 11101001100111001000 TACTGTGTAT | 10 968
C1127244 | 14 11010010101010110010 TAGCTCTCGC | 10 969
C1127244 | 14 10101101010010110100 TCTAGATCGA | 10 970
C1127244 | 14 10010110010100110011 TGACAGCGCG | 10 971
C1127244 | 14 10010101111001011000 TGAGTACAGT | 10 972
C1127245 | 14 01110101100100111000 ACGAGTGCGT | 10 973
C1127245 | 14 01110010101101100100 ACGCTCGACA | 10 974
C1127245 | 14 01010111001001101010 AGACGCACTC | 10 975
C1127245 | 14 01010010011010011101 AGCACTGTAG | 10 976
C1127245 | 14 01001100101100110101 ATATCGCGAG | 10 977
C1127245 | 14 01001010010101100111 ATCAGACACG | 10 978
C1127245 | 14 00100100110111011001 CATAGTAGTG | 10 979
C1127245 | 14 00110101010101001110 CGAGAGATAC | 10 980
C1127245 | 14 00111001101010101100 CGTGTCTCTA | 10 981
C1127245 | 14 00101011001110011010 CTCGCGTGTC | 10 982
C1127245 | 14 11101001010100101100 TACTGAGCTA | 10 983
Cl1127245 | 14 11011100101001010010 TAGTATCAGC | 10 984
C1127245 | 14 10101010110010010011 TCTCTATGCG | 10 985
C1127245 | 14 10010100111110101000 TGATACGTCT |10 986
C1127246 | 14 01100110100111001100 ACACTGTATA |10 987
C1127246 | 14 01100101001101111000 ACAGCGACGT |10 988
C1127246 | 14 01100100111010100110 ACATACTCAC |10 989
C1127246 | 14 01001011001100101101 ATCGCGCTAG |10 990
C1127246 | 14 01001001110011011010 ATGTATAGTC | 10 991
C1127246 | 14 00110110010010111001 CGACATCGTG | 10 992
C1127246 | 14 00110101010101001110 CGAGAGATAC | 10 993
C1127246 | 14 00111001101010101100 CGTGTCTCTA |10 994
C1127246 | 14 00101010111101010100 CTCTACGAGA | 10 995
C1127246 | 14 11101101010010101000 TACTAGATCT |10 996
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Cl1127246 | 14 11010100100110010101 TAGATGTGAG | 10 997
C1127246 | 14 10101001101001010011 TCTGTCAGCG | 10 998
C1127246 | 14 10010011001110011010 TGCGCGTGTC | 10 999
Cl1127246 | 14 10011011111001001000 TGTCGTACAT | 10 1000
C1127247 | 14 01100110100111001100 ACACTGTATA |10 1001
C1127247 | 14 01010110011010111000 AGACACTCGT | 10 1002
C1127247 | 14 01001011001100101101 ATCGCGCTAG | 10 1003
C1127247 | 14 01001001110011011010 ATGTATAGTC |10 1004
C1127247 | 14 00110101010101001110 CGAGAGATAC | 10 1005
C1127247 | 14 00111010100101010011 CGTCTGAGCG | 10 1006
C1127247 | 14 00111001101010101100 CGTGTCTCTA 10 1007
C1127247 | 14 00101111101101100000 CTACGTCGAC | 10 1008
C1127247 | 14 11101101001010100100 TACTAGCTCA |10 1009
Cl1127247 | 14 11010100100110010101 TAGATGTGAG | 10 1010
C1127247 | 14 10100101101001110010 TCAGTCACGC |10 1011
C1127247 | 14 10101110010101011000 TCTACAGAGT | 10 1012
C1127247 | 14 10010011001110011010 TGCGCGTGTC | 10 1013
C1127247 | 14 10011011111001001000 TGTCGTACAT 10 1014
C1127248 | 14 01101010101101100100 ACTCTCGACA | 10 1015
C1127248 | 14 01010100111001101001 AGATACACTG | 10 1016
C1127248 | 14 01001111110010101000 ATACGTATCT | 10 1017
C1127248 | 14 01001001100101111010 ATGTGACGTC | 10 1018
C1127248 | 14 00100111011010010101 CACGACTGAG | 10 1019
C1127248 | 14 00110101010101001110 CGAGAGATAC | 10 1020
C1127248 | 14 00110010011110111000 CGCACGTCGT | 10 1021
C1127248 | 14 00111001101010101100 CGTGTCTCTA 10 1022
C1127248 | 14 00101001110011010011 CTGTATAGCG | 10 1023
C1127248 | 14 11010100100110011100 TAGATGTGTA | 10 1024
C1127248 | 14 11001010010110100110 TATCAGTCAC | 10 1025
C1127248 | 14 10110110111010100000 TCGACTACTC | 10 1026
C1127248 | 14 10111101001001010100 TCGTAGCAGA | 10 1027
C1127248 | 14 10010101001100110011 TGAGCGCGCG | 10 1028
C1127249 | 14 01100101001011100101 ACAGCTACAG | 10 1029
C1127249 | 14 01010010101010011011 AGCTCTGTCG | 10 1030
C1127249 | 14 01001111100100101010 ATACGTGCTC |10 1031
C1127249 | 14 01001001110011111000 ATGTATACGT | 10 1032
C1127249 | 14 00100111010110011001 CACGAGTGTG | 10 1033
C1127249 | 14 00110101010101001110 CGAGAGATAC | 10 1034
C1127249 | 14 00111001101010101100 CGTGTCTCTA 10 1035
C1127249 | 14 00101010011111010100 CTCACGTAGA | 10 1036
Cl1127249 | 14 11010110011010010100 TAGACACTGA | 10 1037
C1127249 | 14 11001010110101001100 TATCTAGATA |10 1038
C1127249 | 14 10100100110010110011 TCATATCGCG | 10 1039
C1127249 | 14 10101001100110010110 TCTGTGTGAC | 10 1040
Cl1127249 | 14 10010011101101011000 TGCGTCGAGT | 10 1041
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C1127249 | 14 10011011001001100110 TGTCGCACAC [ 10 1042
C1127250 | 14 01100110011001111000 ACACACACGT | 10 1043
C1127250 | 14 01101010101101001010 ACTCTCGATC |10 1044
C1127250 | 14 01010011001110011001 AGCGCGTGTG | 10 1045
C1127250 | 14 01001001011011010011 ATGACTAGCG | 10 1046
C1127250 | 14 00110101010101001110 CGAGAGATAC | 10 1047
C1127250 | 14 00111010010010010111 CGTCATGACG | 10 1048
C1127250 | 14 00111001101010101100 CGTGTCTCTA |10 1049
C1127250 | 14 00101111101010010010 CTACGTCTGC | 10 1050
C1127250 | 14 11100101001100101100 TACAGCGCTA |10 1051
C1127250 | 14 11011010010111001000 TAGTCAGTAT | 10 1052
C1127250 | 14 10100110100111010100 TCACTGTAGA | 10 1053
C1127250 | 14 10101001100100110011 TCTGTGCGCG | 10 1054
C1127250 | 14 10010100111010011010 TGATACTGTC 10 1055
C1127250 | 14 10011011001001100110 TGTCGCACAC |10 1056
Cl1127251 | 14 01100110011001111000 ACACACACGT |10 1057
C1127251 | 14 01101010101101001010 ACTCTCGATC |10 1058
C1127251 | 14 1 01010011001110011001 AGCGCGTGTG | 10 1059
C1127251 | 14 01001001011011010011 ATGACTAGCG | 10 1060
C1127251 | 14 00110101010101001110 CGAGAGATAC | 10 1061
C1127251 | 14 00111010010010010111 CGTCATGACG | 10 1062
C1127251 | 14 00111001101010101100 CGTGTCTCTA | 10 1063
C1127251 |14 - 00101111101010010010 - CTACGTCTGC | 10 1064
C1127251 | 14 11100101001100101100 TACAGCGCTA | 10 1065
C1127251 | 14 11011010010111001000 TAGTCAGTAT | 10 1066
C1127251 | 14 10110100100111010100 TCGATGTAGA | 10 1067
C1127251 | 14 10101001100100110011 TCTGTGCGCG | 10 1068
C1127251 | 14 10010100111010011010 TGATACTGTC |10 1069
C1127251 | 14 10011011001001100110 TGTCGCACAC | 10 1070
C1127252 | 14 01100110011001111000 ACACACACGT | 10 - 1071
C1127252 | 14 01101010101101001010 ACTCTCGATC |10 1072
C1127252 | 14 01010011001110011001 AGCGCGTGTG | 10 1073
C1127252 | 14 01001001011011010011 ATGACTAGCG | 10 1074
C1127252 | 14 00110101010101001110 CGAGAGATAC | 10 1075
C1127252 | 14 00111010010010010111 CGTCATGACG | 10 1076
C1127252 | 14 00111001101010101100 CGTGTCTCTA |10 1077
C1127252 | 14 00101111101010010010 CTACGTCTGC |10 1078
C1127252 | 14 11100101001100101100 TACAGCGCTA | 10 1079
C1127252 | 14 11011010010111001000 TAGTCAGTAT | 10 1080
C1127252 | 14 10101100110011010100 TCTATATAGA |10 1081
C1127252 | 14 10101001100100110011 TCTGTGCGCG |10 1082
C1127252 | 14 10010100111010011010 TGATACTGTC 10 1083
C1127252 | 14 10011011001001100110 TGTCGCACAC | 10 1084
C1127253 | 14 01100110011001111000 ACACACACGT | 10 1085
C1127253 | 14 01101010101101001010 ACTCTCGATC 10 1086
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Count TACGTACGTACGTACGTACG Length [ ID NO
(SEQ ID NO: 6)
C1127253 | 14 01010011001110011001 AGCGCGTGTG | 10 1087
C1127253 | 14 01001001011011010011 ATGACTAGCG | 10 1088
C1127253 | 14 00110101010101001110 CGAGAGATAC | 10 1089
C1127253 | 14 00111010010010010111 CGTCATGACG | 10 1090
C1127253 | 14 00111001101010101100 CGTGTCTCTA | 10 1091
C1127253 | 14 00101111101010010010 CTACGTCTGC | 10 1092
C1127253 | 14 11100101001100101100 TACAGCGCTA |10 1093
Cl1127253 | 14 11011010010111001000 TAGTCAGTAT | 10 1094
C1127253 | 14 11001100110011010100 TATATATAGA | 10 1095
C1127253 | 14 10101001100100110011 TCTGTGCGCG | 10 1096
C1127253 | 14 10010100111010011010 TGATACTGTC 10 1097
C1127253 | 14 10011011001001100110 TGTCGCACAC |10 1098

Example 4- Exemplary computer code for representing and manipulating nucleotide

sequences for UID identification

package com.fourfivefour.amplicons;

import java.util. HashSet;

import java.util.Set;

JHH

* Code to implement common operations on Nucleotide Sequences

*
*
*

*/

public class Sequence implements Comparable<Sequence> {
private String sequence;
static final char possibleBases[] = { ‘A", 'C",'T",'G' };

public Sequence(String sequence) {
this.sequence = sequence.toUpperCase();

}

public String getSequence() {
return sequence;

}

public int hashCode() {
return sequence.hashCode();

}

public boolean equals(Object obj) {
return ((this == obj) ||
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((obj instanceof Sequence) & &
sequence.equals(((Sequence) obj).sequence)));

}

public int compare To(Sequence obj) {
return sequence.compareTo(obj.sequence);

}

public String toString() {
return sequence;

}

/**
* Generate the set of all single base insertions for the
* Sequence.
*

* @return A set of Sequences representing all single base
* insertions of the Sequence.
*/

public Set<Sequence> generateSinglelnsertions() {
Set<Sequence> insertions = new HashSet<Sequence>();

int seqLen = sequence.length();
for (int insertldx = 0; insertldx <= seqlen; insertldx++) {
String prefixString = sequence.substring(0, insertldx);
String suffixString = sequence.substring(insertldx,seqLen);
for (char insertBase : possibleBases) {
insertions.add(new Sequence(prefixString + insertBase +

suffixString));

}
}

return insertions;

¥

/* *

* Generate the set of all single base substitutions for the

* Sequence.

E

* @return A set of Sequences representing all single base
* substitutions of the Sequence.

public Set<Sequence> generateSingleSubstitutions() {

Set<Sequence> substitutions = new HashSet<Sequence>();

int seqLen = sequence.length(); .
for (int substBaseldx = 0; substBasecldx < seqLen; substBaseldx++) {
String prefixString =
sequence.substring(0, substBaseldx);
String suffixString =

-79 .-

IDT Exhibit 1020.5047



10

15

20

25

30

35

40

45

50

WO 2008/150432 PCT/US2008/006822

sequence.substring(substBaseldx + 1, seqLen);
char originalBase =
sequence.charAt(substBaseldx);
for (char substBase : possibleBases) {
if (substBase != originalBase) {
substitutions.add(
new Sequence(prefixString + substBase + suffixString)

);

}
}

return substitutions;

}

J**
* Generate the set of all single base de¢letions for the

* Sequence.
*

* @return A set of sequences representing all single base
* deletions of the Sequence.
*/

public Set<Sequence> generateSingleDeletions() {
Set<Sequence> deletions = new HashSet<Sequence>();

int seqLen = sequence.length();
for (int deleteBaseldx = 0; deleteBaseldx < seqLen; deleteBaseldx++) {
String prefixString =
sequence.substring(0, deleteBaseldx);
String suffixString =
sequence.substring(deleteBaseldx + 1, seqLen);
deletions.add(new Sequence(prefixString + suffixString));

}

return deletions;

¥

JE*

* Generate all 1-base mutations starting from each of the sequences in

* the input set of sequences.
*

* @param inputSeqs The input set of sequences.

* @return A set of sequences that are exactly one mutation
* away from each of the sequences in the input set

* of sequences.

*/

public static Set<Sequence> generateSingleMutations(Set<Sequence> inputSeqs) {
Set<Sequence> mutatedSequences = new HashSet<Sequence>();
for (Sequence inputSeq : inputSeqs) {
mutatedSequences.addAll(inputSeq.generateSingleDeletions());
mutatedSequences.addAll(inputSeq.generateSinglelnsertions());
mutatedSequences.addAll(inputSeq.generateSingleSubstitutions());
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}

return mutatedSequences;

As stated previously, it will be appreciated that the foregoing computer code is
provided for the purposes of example, and that numerous alternative methods and code
structures may be employed. It will also be appreciated that the exemplary code provided
herein is not intended to execute as a stand alone application or to run perfectly without

additional computer code or modification.

Having described various embodiments and implementations, it should be apparent to
those skilled in the relevant art that the foregoing is illustrative only and not limiting, having
been presented by way of example only. Many other schemes for distributing functions
among the various functional elements of the illustrated embodiment are possible. The

functions of any element may be carried out in various ways in alternative embodiments.
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CLAIMS

What is claimed is:

1. An identifier element for identifying an origin of a template nucleic acid molecule,
comprising:

a nucleic acid element comprising a sequence composition that enables detection of
an introduced error in sequence data generated from the nucleic acid element and correction
of the introduced error, wherein the nucleic acid element is constructed to couple with the end
of a template nucleic acid molecule and identifies an origin of the template nucleic acid

molecule.

2. The identifier element of claim 1, wherein:
the sequence composition enables detection of up to three of the introduced errors and

correction for up to two of the introduced errors.

3. The identifier element of claim 1, wherein:

The sequence composition comprises 10 sequence positions.

4. The identifier element of claim 1, wherein:
the introduced error is selected from the group consisting of an insertion error, a

deletion error, and a substitution error.

S. The identifier element of claim 1, wherein:
the sequence composition comprises a design based upon a set of parameters selected
from the group consisting of minimum sequence length, minimum number of flow cycles,

sequence distinctiveness, and monomer repeats.

6. The identifier element of claim 1, wherein:
the sequence composition comprises a design based upon a set of parameters selected
from the group consisting of melting temperature, Gibbs free energy, hairpin formation, and

dimer formation.

7. The identifier element of claim 1, wherein:
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the nucleic acid element is incorporated into an adaptor comprising a primer element,

wherein the adaptor couples with the end of the template nucleic acid molecule.

8. The identifier element of claim 7, wherein:

the nucleic acid element is in a known position relative to the primer element.

9. The identifier element of claim 7, wherein:
the primer element is selected from the group consisting of an amplification primer, a

sequencing primer, or a bipartite amplification — sequencing primer.

10. The identifier element of claim 7, wherein:

the adaptor comprises a quality control element.

11. The identifier element of claim 7, wherein:

the nucleic acid element is in a known position relative to the quality control element.

12. The identifier element of claim 1, wherein:
the origin of the template nucleic acid molecule comprises an experimental sample or

diagnostic sample.

13. The identifier element of claim 1, wherein:

the nucleic acid element belongs to a set comprising a plurality of compatible nucleic
acid elements each comprising a distinctive sequence composition, wherein the detection of
the introduced error is relative to the sequence composition of the compatible nucleic acid

elements of the set.

14. The identifier element of claim 13, wherein:

the set comprises 14 of the compatible nucleic acid elements.

15. A method for identifying an origin of a template nucleic acid molecule, comprising
the steps of:
identifying a first identifier sequence from sequence data generated from a template

nucleic acid molecule;
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detecting an introduced error in the first identifier sequence;
- correcting the introduced error in the first identifier sequence;
associating the corrected first identifier sequence with a first identifier element
coupled to the template molecule; and
identifying an origin of the template molecule using the association of the corrected

first identifier sequence with the first identifier element.

16. The method of claim 15, further comprising;:

sequencing a template nucleic acid molecule to generate the sequence data.

17. The method of claim 15, wherein:
the template nucleic acid molecule is included in a multiplex sample comprising a

plurality of template molecules from a plurality of different origins.

18. The method of claim 15, further comprising;:
detecting up to three of the introduced errors in the first identifier sequence; and

correcting up to two of the introduced errors in the first identifier sequence.

19. The method of claim 15, wherein:
the introduced error is selected from the group consisting of an insertion error, a

deletion error, and a substitution error.

20. The method of claim 15, wherein the step of detecting comprises:

measuring one or more characteristics of sequence composition in one or more
sequence regions that flank the identifier sequence; and

detecting the introduced error using one or more assumptions derived from the

measured characteristics.
21. The method of claim 15, wherein:
the first identifier element is incorporated into an adaptor comprising a primer

element, wherein the adaptor is coupled to the template nucleic acid molecule.

22. The method of claim 21, wherein:
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the first identifier element is in a known position relative to the primer element.

23. The method of claim 21, wherein:
the primer element is selected from the group consisting of an amplification primer, a

sequencing primer, or a bipartite amplification — sequencing primer.

24. The method of claim 21, wherein:

the adaptor comprises a quality control element.

25. The method of claim 21, wherein:
the first identifier element is in a known position relative to the quality control

element.

26. The method of claim 15, wherein:
the origin of the template nucleic acid molecule comprises an experimental sample or

diagnostic sample.

27. The method of claim 15, further comprising the steps of:

identifying a second identifier sequence from the sequence data generated from the
template nucleic acid molecule;

detecting an introduced error in the second identifier sequence;

correcting the introduced error in the second identifier sequence;

associating the corrected second identifier sequence with a second identifier element
coupled with the template nucleic acid molecule; and

identifying an origin of the template nucleic acid molecule using the association of the
corrected second identifier sequence with the second identifier element combinatorially with

the association of the corrected first identifier sequence with the first identifier element.
28. The method of claim 27, further comprising:
detecting up to three of the introduced errors in the second identifier sequence; and

correcting up to two of the introduced errors in the second identifier sequence.

29. The method of claim 15, wherein:
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the introduced error is selected from the group consisting of an insertion error, a

deletion error, and a substitution error.

30. The method of claim 15, wherein:
the first identifier belongs to at least one set of compatible identifiers of a plurality of

sets of identifiers.

31. The method of claim 15, wherein:
the set of compatible identifiers comprise 14 identifiers that enable the detection and

the correction of the introduced error.

32. A kit for identifying an origin of a template nucleic acid molecule comprising:

a set of nucleic acid elements each comprising a distinctive sequence composition that
enables detection of an introduced error in sequence data generated from each nucleic acid
element and correction of the introduced error, wherein each of the nucleic acid elements is
constructed to couple with the end of a template nucleic acid molecule and identifies the

origin of the template nucleic acid molecule.

34, The kit of claim 32, wherein:
the distinctive sequence composition enables detection of up to three of the introduced

errors and correction for up to two of the introduced errors.

35. The kit of claim 32, wherein:
the introduced error is selected from the group consisting of an insertion error, a

deletion error, and a substitution error.
36. The kit of claim 32, wherein:
each nucleic acid element is incorporated into an adaptor comprising a primer

element, wherein the adaptor couples with the end of the template nucleic acid molecule.

37. The kit of claim 36, wherein:

the nucleic acid element is in a known position relative to the primer element.

- 86 -
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38. The kit of claim 36, wherein:
the primer element is selected from the group consisting of an amplification primer, a

sequencing primer, or a bipartite amplification — sequencing primer.

39. The kit of claim 36, wherein:

the adaptor comprises a quality control element.

40. The kit of claim 36, wherein:

the nucleic acid element is in a known position relative to the quality control element.

41. The kit of claim 32, wherein:
the detection of the introduced error in each of the nucleic acid elements is relative to

the distinctive sequence composition of the other nucleic acid elements of the set.

42, The kit of claim 41, wherein:

the set comprises 14 of the nucleic acid elements.

43. A computer, comprising executable code stored thereon, wherein the executable code
performs a method for identifying an origin of a template nucleic acid molecule, comprising
the steps of:

identifying an identifier sequence from sequence data generated from a template
nucleic acid molecule;

detecting an introduced error in the identifier sequence;

correcting the introduced error in the identifier sequence;

associating the corrected identifier sequence with an identifier element coupled with
the template molecule; and

identifying an origin of the template molecule using the association of the corrected

identifier sequence with the identifier element.

44, The method of claim 43, wherein:
the template nucleic acid molecule is included in a.multiplex sample comprising a

plurality of template molecules from a plurality of different origins.

- 87 -
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45. The method of claim 43, further comprising:
detecting up to three of the introduced errors in the first identifier sequence; and

correcting up to two of the introduced errors in the first identifier sequence.

46. The method of claim 43, wherein:
the introduced error is selected from the group consisting of an insertion error, a

deletion error, and a substitution error.

48. The method of claim 43, wherein the step of identifying further comprises:
determining a position for the identifier sequence using a known positional

relationship of one or more elements in the sequence data.

49, The method of claim 48, wherein:

the one or more elements include a primer sequence.

50. The method of claim 43, wherein the step of detecting further comprises:
measuring one or more characteristics of sequénce composition in one or more
sequence regions that flank the identifier sequence; and
detecting the introduced error using one or more assumptions derived from the

measured characteristics.

S1. The method of claim 43, further comprising:

identifying a second identifier sequence from the sequence data generated from the
template nucleic acid molecule; |

detecting an introduced error in the second identifier sequence;

correcting the introduced error in the second identifier sequence;

associating the corrected second identifier sequence with a second identifier element
coupled with the template molecule; and

identifying an origin of the template molecule using the association of the corrected
second identifier sequence with the second identifier element combinatorially with the

association of the corrected first identifier sequence with the first identifier element.

-88 -
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Nucleic Acid Separation and Purification Method Based on
Reversible Charge Interactions

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application No.
60/801,088, filed on May 16, 2006, the disclosure of which is incorporated by reference

“herein in its entirety.

FIELD OF THE INVENTION
The invention relates to nucleic acid purification, in particular involving a method
that includes reversibly binding a nucleic acid to an anionic surface using a polycation to

mediate binding between the nucleic acid and the anionic substrate.

BACKGROUND

Various methods for nucleic acid isolation and purification have developed in
recent years. It is desirable to obtain nucleic acids that are substantially free of
contaminants which could interfere with analysis or further processing. For example,
contaminants include substances that interfere with hybridization or enzyme-catalyzed
reactions, substances that degrade nucleic acids, and substances that interfere with
detection of a nucleic acid of interest.

Early techniques for isolation of nucleic acids from a complex mixture, such as a
cell extract or amplification reaction mixture, included multiple organic extraction and
precipitation steps, using hazardous chemicals, such as chloroform and phenol. More
~ recently, methods employing non-sequence specific binding of polynucleotides to solid
surfaces have been developed. For example, matrices have been developed involving
jon-exchange chromatography (e.g., J. of Chromatography (1990) 508:61-73; Nucleic
Acids Research (1993) 21(12):2913-2915; U.S. Patent Nos. 5,856,192, 5,660,984, and
4,699,717), reverse phase chromatography (e.g., Hirbayashi et al. (1996) J.
Chromatography (1996) 722:135-142; U.S. Patent No. 5,057,426), affinity
chromatography (e.g., U.S. Patent No. 5,712,383), or a combination thereof (e.g., U.S.
Patent No. 5,652,348; J. Chromatography (1983) 270:117-126).
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Solid phases developed for use in nucleic acid isolation include silica-based
resins. Silica gel particles developed for HPLC are functionalized with anion-exchange
moieties which can exchange with nucleic acids under certain salt and pH conditions
(e.g., U.S. Patent No. 4,699,717 and 5,057,426). Modern silica-based systems include
controlled pore glass, filters embedded with silica particles, silica gel particles, resins
containing silica in the form of diatomaceous earth, glass fibers, or mixtures thereof, and
are configured to reversibly bind nucleic acids in the presence of chaotropic agents or a
high ionic strength buffer. The nucleic acids remain bound to the solid phase during
processing steps such as centrifugation or vacuum filtration, and are then eluted by
exposing the solid phase to an elution solution such as a low ionic strength buffer.

An advantage of purification methods involving binding of nucleic acid to a solid
surface is the ability to wash the bound material using solutions that retain the bound
molecules on the solid surface while removing other non-related cbmponents,’ thus
resulting in isolation and purification of the polynucleotides of interest from the sample
solution. The use of solid surfaces for binding of polynucleotides of interest is desirable
as these are easy to manipulate and are amenable for use in routine laboratory procedures,
and do not involve the use of hazardous chemicals. Columns containing such solid
surfaces are commercially available and are commonly configured as “spin columns” for
use with a centrifugation step. Beads are also commercially available, including
magnetic beads with a glass/silica based coating, as well as other configurations,
including vacuum based devices.

Solid phases in the form of magnetically responsive particles have also been
developed for nucleic acid isolation. Such particles bind directly or indirectly to nucleic
acids. An example of a system which utilizes direct binding includes magnetically
responsive porous glass beads (e.g., U.S. Patent Nos. 4,233,169; 4,395,271, 4,297,337).
However, nucleic acids bind very tightly to glass and may be difficult to remove once
bound. Elution efficiency is higher from porous silica based magnetic particles designed
to reversibly bind nucleic acids (e.g., MagneSil™ particles from Promega or BioMAG™
particles from PerSeptive Biosystems). Magnetic systems utilizing indirect binding
require magnetic particles, an intermediary, and a medium containing nucleic acid to be

isolated. A disadvantage with currently available indirect binding magnetic systems is
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that different solution and/or temperature conditions may be required for
intermediary/nucleic acid and intermediary/particle binding reactions, increasing risk of
contamination of the isolated nucleic acid end product. An example of an indirect
binding system is a streptavidin coated magnetically responsive microsphere with an
oligo dT moiety covalently attached to the streptavidin. The streptavidin-oligo dT
molecules act as intermediaries for hybridization to the poly A tail of mRNA (e.g.,
ProActive™ from Bangs Laboratories (Carmel, IN) or PolyATract™ from Promega
Corp. (Madison, WI)).

Most methods developed to date are optimized for purification of high molecular
weight polynucleotide, and result in low recovery of low molecular weight
polynucleotides. There is a growing need for the isolation and purification of low
molecular weight polynucleotides, such small RNA, for example microRNA, fragmented
DNA, fragmented and labeled target gencrated for hybridization to microarrays, and
other sequence detection methods.

Methods for non-specific binding of nucleic acid to magnetic particles induced by
precipitation using PEG (polyethylene glycol) and other polyalkylene glycols, have also
been described (U.S. Patent No. http://patft1.uspto.gov/netacgi/nph-
Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL &p=1&u=%2Fnetahtml%2FPTO%2Fsrc
hnum htm&r=1& f=G&1=50&s1=5.898.071 . PN.&OS=PN/5.898.07 1 &RS=PN/5.898.071

- hOhttp://patft1 . uspto.gov/netacgi/nph-
Parser?Secti=PTO1&Sect2=HITOFF&d=PALL &p=1&u=%2Fnetahtml1%2FPTO%2Fsrc

hnumhtm&r=1& =G &|l=50&s1=5.898.071 . PN.&OS=PN/5.898.07 1&RS=PN/5,898.071
- h25,898,071; Biotechniques (2002) 32:1296-1302; Hawkins, et. al. (1995) Nucleic
Acids Res. 23: 4742-4743), and are commercially available. Although effective and

amenable for automation, these methods are not suitable for effective purification of
- small fragments of polynucleotides such as oligonucleotides less than 100 nucleotides in
length.

The recent developments in very large scale gene expression analysis using
massively parallel analytical tools such as microarray technologies for whole
transcriptome or whole genome analysis require the employment of nucleic acid

amplification and subsequent target preparation for further analysis. Targets suitable for
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microarray analysis of whole genomes or whole transcriptome often require
fragmentation and labeling of amplification products. Methods for isothermal
amplification of either DNA or RNA samples and subsequent fragmentation and labeling
of amplification products have been described. Single primer isothermal amplification of
DNA and RNA using chimeric DNA/RNA primers has been described (U.S. Patent Nos.
6,251,639, 6,692,918, and 6,946,251, and U.S. Patent Application No. 2005/0019793).
These methods produce single stranded amplification products. Methods for
fragmentation and labeling of amplification products which employ the use of non
canonical nucleotides have also been described (U.S. Patent Application No.
2004/0005614). Similarly, methods for linear amplification of RNA which employ in-
vitro transcription to generate RNA amplification products have also been described
(U.S. Patent Nos. 6,686,156, 5,545,222, and 5,716,785). Purification of fragmented and
labeled amplification products for subsequent analysis on microarrays requires the
development of suitable methods which will be highly efficient, fast and amenable for
automation. Magnetic particle based technologies are commonly used for automated
separation of analytes and are commonly employed in automated immunoassays. The
attachment of analyte binding entities to magnetic particles is known in the art and is
commonly used in laboratory practice (e.g., U.S. Patent No. 4,935,147). Methods for
particle separation which enable the separation of non-magnetic particulate material, by
complexation through interaction with polycations has been described (U.S. Patent No.
4,935,147). The complexation of negatively-charged non-magnetic particles and other
particulate materials such as cells or liposomes, with negatively charged magnetic
particles through the interaction with polycations, such as polyamines has been
demonstrated. The charge based interactions used in these methods are reversible and are
not related to the nature of the particulate material to be separated other than the charge
distribution. The reversal of complexation can be induced in the presence of polyanions
(such as citrate), by changes in the ionic strength of the solution in which the complexes
are suspended or by cleavage of the polycation used for the complexation (U.S. Patent
No. 5,405,743).

" The major drawback of the various methods developed thus far is their

inefficiency with respect to the purification and recovery of low molecular weight
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polynucleotides as compared with high molecular weight polynucleotides. Most methods
developed thus far were optimized for the purification of nucleic acids from biological
samples such as genomic DNA and RNA, or purification of amplification products,
where amplification products, which are normally shorter than the genomic DNA, are
purified and recovered while short primers and probes are preferentially not bound onto
the separatidn matrix. However, there is a need for purification of short oligonucleotides
from either biological samples or reaction mixtures, where the short polynucleotides of
interest are in a size range up to about 200 nucleotides, using methods which provide
high recovery rates, are easy to manipulate and especially suitable for high throughput
application and automation. These needs are mostly driven by the fast developments in
molecular biology in general and the rapid adoption of genomic technologies in basic

~ research, drug development, and molecular diagnostics.

BRIEF SUMMARY OF THE INVENTION

The invention provides methods, compositions, and kits for nucleic acid
purification.

In one aspect, the invention provides a method for nucleic acid purification,
comprising contacting a sample or reaction mixture comprising nucleic acid with a
polycationic reagent and an anionic substrate, wherein a nucleic acid-polycation-anionic
substrate complex is formed. In one embodiment, the polycationic reagent is polybrene.
In one embodiment, the anionic substrate is a carboxylated substrate, such as, for
example, carboxylated polystyrene. In one embodiment, the anionic substrate is in the
form of microparticles, such as, for example, carboxylated microparticies. In one
embodiment, the anionic substrate is in the form of magnetically responsive
microparticles, such as, for example, magnetically responsive carboxylated
microparticles. The nucleic acid-polycation-anionic substrate complex may be separated
from other components of the sample or reaction mixture. In one embodiment, a
magnetically responsive anionic substrate is used and separation comprises application of
a magnetic field. Nucleic acid may be eluted from the anionic substrate with a high ionic
strength solution or an anionic reagent. In one embodiment, citrate is used for elution. In

another embodiment, the nucleic acid is eluted in a high ionic strength solution which is
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suitable for hybridization of the eluted nucleic acid to probes which are immobilized on a
solid surface such as a microarray. '

In one embodiment, the method for nucleic acid purification comprises separating
a nucleic acid-polycation, anionic substrate complex from a sample or reaction mixture,
wherein the complex is produced by contacting a sample or reaction mixture comprising
nucleic acid with a polycationic reagent and an anionic substrate. .

In some embodiments, the nucleic acid to be purified is the product of an
amplification reaction and/or a reaction in which a nucleic acid is synthesized from a
template, such as, for example, PCR, primer extension, reverse transcription, DNA
replication, strand displacement amplification (SDA), multiple displacement
amplification (MDA), or template-independent synthesis, such as chemical synthesis or
synthesis using a template independent nucleic acid polymerase. In one embddiment, the
nucleic acid is the product of a linear isothermal amplification method comprising (a)
hybridizing a single stranded DNA template comprising a target sequence with a
composite primer, said composite primer comprising an RNA portion and a 3° DNA
portion; (b) extending the composite primer with DNA polymerase; and (c) cleaving the )
RNA portion of the annealed composite primer with an enzyme that cleaves RNA from
an RNA/DNA hybrid such that another composite primer hybridizes to the temblate and
repeats primer extension by strand displacement, whereby multiple copies of the
complementary sequence of the target sequence are produced. In one embodiment, the
amplification reaction comprises a method comprising (a) extending a first primer
hybridized to a target RNA with at least one enzyme comprising RNA-dependent DNA
polymerase activity, wherein the first primer is a composite primer comprising an RNA
portion and a 3' DNA portion, whereby a complex comprising a first primer extension
product and the target RNA is produced; (b) cleaving RNA in the complex of step (a)
with at least one enzyme that cleaves RNA from an RNA/DNA hybrid; (c) extending a -
second primer hybridized to the first primer extension product with at least one enzyme
comprising DNA-dependent DNA polymerase activity and at least one enzyme
comprising RNA-dependent DNA polymerase activity, whereby a second primer
extension product is produced to form a complex of first and second primer extension

products; (d) cleaving RNA from the first primer in the complex of first and second -
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primer extension products with at least one enzyme that cleaves RNA from an
RNA/DNA hybrid such that a composite amplification primer hybridizes to the second
primer extension product, wherein the composite amplification primer comprises an RNA
portion and a 3' DNA portion; and (¢) extending the composite amplification primer
hybridized to the second primer extension product with at least one enzyme comprising
DNA-dependent DNA polymerase activity; whereby said first primer extension product
is displaced, RNA is cleaved from the composite amplification primer and another
composite amplification primer hybridizes such that primer extension and strand
displacement are repeated, and whereby multiple copies of a polynucleotide sequence
complementary to the RNA sequence of interest are generated.

In some embodiments, the nucleic acid to be purified is a nucleic acid
fragment, for example, a nucleic acid fragment of about 20 to about 100 nucleotides,
about 50 to about 150, about 100 to about 200, about 150 to about 300, or about 250to a
about 500 nucleotides in length. In one embodiment, the fragment is about 10 to about
500 nucleotides in length. In another embodiment, the fragment is about 10 to about 200
nucleotides in length. In some embodiment, a population of nucleic acid fragments is
purified, wherein the population comprises fragments of at least about 10 to any of about
20, 50, 100, 150, 200, 250, 300, 350, 400, 450, or 500 nucleotides in length. Often, a
population of nucleic fragment of about 100 to about 200 nucleotides in length is
purified. In one embodiment, the nucleic acid fragment is a labeled-nucleic acid
fragment. In one embodiment, the labeled nucleic acid fragment is prepared by a method
comprising (a) synthesizing a polynucleotide from a polynucleotide template in the
presence of a non-canonical nucleotide, whereby a polynucleotide comprising the non-
canonical nucleotide is generated;(b) cleaving a base portion of the non-canonical
nucleotide from the synthesized polynucleotide with an enzyme capable of cleaving the
base portion of the non-canonical nucleotide, whereby an abasic site is generated; (c)
cleaving a phosphodiester backbone of the polynucleotide comprising the abasic site at or
near the abasic site; and (d) labeling the polynucleotide at the abasic site; whereby a
labeled polynucleotide fragment is generated. In one embodiment, labeling the
polynucleotide at the abasic site comprises labeling with terminal deoxynucleotidyl

transferase. In one embodiment, labeling the polynucleotide at the abasic site comprises
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labeling with a label capable of reacting with an aldehyde residue at the abasic site. In
one embodiment, trifluoracetic acid salt (ARP) is used for labeling. In one embodiment,
the labeled nucleic acid fragment comprises a biotin label. Other methods for
fragmentation and/or labeling of the fragmented nucleic acid are known in the art,
including methods for labeling during fragmentation, and the resulting nucleic acid
fragments may be purified using the methods described herein.

In one embodiment, the nucleic acid to be purified is a fragment of DNA prepared
by digestion with an enzyme selected from the group consisting of DNase and a
restriction endonuclease. In one embodiment, the nucleic acid to be purified is a
fragment prepared by chemical cleavage. In one embodiment, the nucleic acid to be
purified is a fragment of RNA prepared by heating the RNA at a temperature suitable to
produce RNA fragments. |

In another aspect, the invention provides compositions. In some embodiments,
the invention provides a composition comprising a reaction mixture for nucleic acid
purification according to a method as described herein. In one embodiment, the
composition comprises: a polycationic reagent, for example, polybrene; an anionic
substrate, for example, a carboxylated substrate, such as a magnetically responsive
carboxylated substrate; and a nucleic acid of interest. In one embodiment, the
composition comprises a nucleic acid-polycation-anionic substrate complex. In one
embodiment, the composition comprises a nucleic acid-polycation-anionic substrate
complex and a high ionic strength solution or anionic reagent for elution of the nucleic
acid from the complex. In one embodiment, the composition comprises a nucleic acid
purified by a method as described herein.

In one aspect, the invention provides kits for nucleic acid purification according
to methods as described herein. In some embodiments, kits comprise a polycationic
rcagent and an anionic substrate, and/or a buffer suitable for formation of a nucleic acid-
polycation-anionic substrate complex, and/or a solution suitable for elution of nucleic
acid from a nucleic acid-polycation-anionic substrate complex, in packaging. Kits

optionally further comprise instructions for use in a method as described herein.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Composition of reaction mixture for enabling binding of nucleic acid
(DNA) molecules to negatively charged particles (magnetic particles) A: polycation (for
example polybrene); B: Nucleic acid (any size including small fragments and particularly
to the examples below, fragmented and labeled single stranded DNA amplification
product; C: negatively charge particles (carboxylate magnetic beads).

Figure 2. Charge based binding of nucleic acid molecules to negatively charged
particles through interaction with a polycation as binding mediator. The complexes of
nucleic acid-polycation-particles can be isolated from the reaction mixture, for example,
by magnetic separation (in embodiments in which magnetic particles are utilized), by

centrifugation, or by filtration.

DETAILED DESCRIPTION OF THE INVENTION

The invention provides methods, compositions, and kits for isolation of nucleic
acids from other components of a reaction mixture or sample. In some embodiments, the
nucleic acids are oligonucleotide fragments of less than about 200 nucleotides, generally
less than about 100 nucleotides in length. Methods of the invention involve formation of
a nucleic acid-polycation-anionic solid substrate complex, and separation of the complex
from other components in a reaction mixture or sample. In one embodiment, the
polycation is polybrene. In one embodiment, the solid substrate is magnetically
responsive, and separation includes magnetic separation. Nucleic acids may be bound to
the polycation and/or in a nucleic acid-polycation-anionic solid substrate complex in a
‘low ionic strength buffer, and eluted from the complex, after separation of the complex
from other components of the reaction mixture or sample, with a high ionic strength
solution, or a solution comprising a polyanion such as, for example, citrate. Anions in
the elution solution interfere with the chan;ge interaction between the polycation and the
nucleic acid. Generally, the cationic charges of the polycation are neutralized by anionic
charges in the elution solution. Nucleic acid isolation in accordance with the invention is
primarily based on charge intcraction between the nucleic acid and polycation, rather

than size or sequence of the nucleic acid(s) to be isolated.
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Definitions

“Polynucleotide,” or “nucleic acid,” as used interchangeably herein, refer to
polymers of nucleotides of any l