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ABSTRACT

DNA templates containing extensive repetitive sequences often fail to yield high
quality sequence analysis and frequently pose a challenge to DNA sequence analysis
core laboratories. Therefore, the DSRG undertook a study to assess how DNA
sequencing core facilities could/would handle a set of well-defined difficult repeat
templates. The goal of this study is to determine whether various repetitive templates
can be sequenced accurately using the equipment and chemistries currently being
used in participating member laboratories. Some major questions to be answered are
what chemistries, additives, instrument formats and reaction conditions are best for
sequencing through repeats. The DSRG launched an internal study using eight
repetitive templates to determine whether our current equipment and chemistries
could accomplish the above goals. This internal study was used to test our chosen
template samples and assess the relative level of difficulty. Three clones ranging in
difficulty were chosen for further study. An external study was launched and data was
collected and analyzed by phred scores. Preliminary data from this study is
compared and contrasted with respect to a number of factors that may affect
sequencing of repetitive templates in a range of core labs.



METHOD

The study consisted of three templates containing repetitive sequences of varying
difficulty. Each template consisted of a common plasmid with M13 primer sites. A
standard M13 primer was provided to participants so that no variation in primer
source or quality would affect the analysis in a variety of participating laboratories.
Plasmid template samples were prepared by standard Maxi-Prep methods and
analyzed by absorbance (wavelength scan and 260/280 ratios). An equal portion of
templates and primer were provided to participating laboratories. No sequence
information or “clues” were provided other than the fact that each template contained
a repetitive element. Participating laboratories were requested to analyze each
template using any chemistries, instruments, or conditions available. A survey was
developed that recorded all aspects of analysis including reaction conditions,
reaction chemistries, additives, and instrument platforms. Data were collected via
FTP and every data were analyzed for quality and read length by phred scores.



RESULTS

Template A:
Bin 1 (Q20=300-425) and Bin 2 (Q20=426+)

Bin 1 (Q20=300-425) Bin 2 (Q20=426+)

Bin 1 represents the percentage of samples with Q20 scores 0f 300-425 bases.

Bin2 represents the percentage of samples with Q20 reads beyond 426 bases.



Template A -Failed Prior to Repeat
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Template A-Failed at Third Repeat
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Chromatogram to show the sequence composition which resulted in signal
drop off.
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Phred plot shows the position where sequence quality starts to drop.




Template A- Successfully Sequenced
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Template A:

Percentage of Samples Binned vs. Chemistry
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The graph shows that different chemistries are still being used by many facilities.



Template A : Chemistry
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This chart shows the different chemistries used to sequence template A. The data
was divided into Bins to see if there was a correlation between chemistry and
quality score. The data shows many submissions giving Q20 reads above 426 used
BDTv3.1. However, higher Q20 scores were also obtained with 9 other chemistries.



Template A:

Effect of Thermocycling Profile: Q20 of 426+
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Profile | Melt Anneal Extend Avg Q20 N
A 98X10sec 55X15sec 60X4min 663.00 2
B 95X30sec 50X30sec 50X2min 648.00 3
C 96X10sec 50X5sec 60X4min 623.67 12
D 98X40sec 50X5sec 60X4min 552.67 6
E 94X30sec 50X20sec 60X4min 481.00 2
F 96X15sec 55X15sec 60X4min 475.50 2
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Template A:

Comparison of Mean Q20 with Instrument Platform

@ Q20:300-
425

m Q20-
426+

377 3100 3700 3730 373A 373S 4200L-2

Chart to see whether sequencing instrumentation affects the quality of
sequence. Submissions for template A that had Q20 scores above 426 were
sequenced on the 377,3100 and 3700 sequencers from ABI.

*Please note that instrumentation may not be the only variable.
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Template A:
Effect of Additives with Three Chemistries Q20 300-425

O Betaine
B DMSO

OO none

BDTv1.0 BDTv2.0 BDTv3.0

Here it appears that the addition of additives did not significantly affect the
sequence quality for template A.




Template B

The above table shows the bins created based on Q20 scores, and the
number of samples submitted for each bin.



Template B- Failed Early in Repeat
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Template B- Failed at Second Repeat
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Template B- Successfully Sequenced
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Template B - Effect of Additives to Bin 1

Bin1 Q20 300-425
*5/13 used DMSO (5-10%)and 1 used Glycerol

*All samples with DMSO used different chemistries
*No significant advantage of DMSO on chemistry for Bin 1.
*No correlation between chemistry and Q20 read length.

« Annealing conditions also did not appear to influence read length
for this group.



Template B - Effect of Additives to Bin 2

Additive Sample Q20 Read length
Number

DMSO 14 506-618

Betaine 3 441-462

None 11 440-623

DMSO samples + BDv3.1(2) or BDv3.0(5)

Betaine used with dGTP Chemistry

Additives don’t appear significant for Bin 2




Template B - Effect of Additives to Bin 3

Additive Sample |[Q20 read
Size length

DMSO 9 652-879

Betaine 2 692-745

Enhancer buffer B |2 /58-767

(Gibco)

None 13 634-951

There does not appear to be a significant effect of additives on the
ability to read through repetitive sequence.



Success Sequencing through Repetitive region of Template B

Success of Sequencing Beyond Repeat

800+ <700

<800 N=26

42%

Bin 3(631-951)



Template B - Bin 3 Chemistry Impact

Top 6 Samples
Reaction Mix | Mixed Additive | Q20 read
BD v3.0 dGTP v2.0 | DMSO |[871
BD v3.0 dGTP v3.0 | no 879
BD v3.1 no 856
dGTP v3.0 no 842
dGTP v3.0 no 854
dGTP v3.0 no 951

Almost all of the top 6 submissions for template B incorporated dGTP chemistry.



Quality Value Ranking Template A on ABI 377

Sample ID
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q20

837
713
690
597
576
496
488
486
476
447
442
419
412
410
410
406
404
390
390
389
385
384
384
383
380
376
372
300
300
278
245

q30

695
593
541
462
423
388
390
423
432
387
356
368
371
377
367
390
365
353
345
360
372
349
323
321
353
334
350
200
181
254
232

q40

623
327
426
337
267
329
293
397
391
331
237
332
323
310
311
318
320
286
290
265
348
242
235
264
261
302
288
52
65
167
127

Manufacturer
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ABI
ABI
ABI
ABI
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ABI
ABI
ABI
ABI
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Model
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Quality Value Ranking Template A on ABI 3100

Sample ID q20 q30 q40 Manufacturer Model
3566_A_1 815 614 453 ABI 3100
4666_A 1 765 591 425 ABI 3100
0058_A_1 765 580 386 ABI 3100
9202_A 10 689 596 513 ABI 3100
9202_A 9 679 604 505 ABI 3100
4595 A 6 669 607 511 ABI 3100
4595 A 7 657 595 498 ABI 3100
9202_A 2 550 445 360 ABI 3100
9202_A 4 542 458 374 ABI 3100
4595 A 3 505 445 370 ABI 3100
0001_A_1 483 399 342 ABI 3100
4666_A 2 475 374 290 ABI 3100
4595 A 4 446 413 333 ABI 3100
9202_A 1 429 370 312 ABI 3100
9202_A 3 427 366 305 ABI 3100
3566_A 2 422 316 244 ABI 3100
4595 A 1 415 360 304 ABI 3100
0005_A 1 404 352 314 ABI 3100
4183 _A 1 400 332 284 ABI 3100
8623_A 1 395 344 305 ABI 3100
4183 A 3 393 337 282 ABI 3100
3566_A_3 389 355 294 ABI 3100
7952 _A 3 387 337 290 ABI 3100
8623_A 2 382 349 315 ABI 3100
7952 A 2 381 321 278 ABI 3100
4235 A 1 378 338 285 ABI 3100
9305_A 1 377 349 311 ABI 3100
0003_A 2 374 343 285 ABI 3100
4183_A 2 373 340 300 ABI 3100
3566_A 4 369 346 283 ABI 3100
0003_A 4 367 345 252 ABI 3100
7952_A 1 365 344 310 ABI 3100
0002_A 1 362 307 272 ABI 3100
1313_A_3 346 316 257 ABI 3100
9305_A 3 343 325 283 ABI 3100
7952 A 4 340 322 294 ABI 3100
4595 A 2 339 314 250 ABI 3100
0058_A 2 331 315 272 ABI 3100
9305_A 2 328 299 247 ABI 3100
9202_A 5 310 292 237 ABI 3100



Quality Value Ranking Template A on ABI 3700

Sample ID q20 q30 q40 Manufacturer Model
2072_A_1 767 546 413 ABI 3700
2072_A_3 715 537 445 ABI 3700
2072_A 2 708 502 392 ABI 3700
1175_A 2 693 536 405 ABI 3700
1175_A 6 684 488 393 ABI 3700
4736_A 3 643 509 396 ABI 3700
4736_A 1 630 541 464 ABI 3700
3857_A 2 592 423 353 ABI 3700
1175_A 3 567 393 330 ABI 3700
5677_A_10 516 406 340 ABI 3700
5677_A_12 493 375 338 ABI 3700
5677_A_09 463 359 293 ABI 3700
3857_A 1 415 355 302 ABI 3700
5677_A_11 398 279 244 ABI 3700
0003_A_1 391 358 315 ABI 3700
0166_A_1 388 347 274 ABI 3700
0003_A 3 386 339 286 ABI 3700
1175_A 1 382 329 276 ABI 3700
1175_A 5 376 329 296 ABI 3700
4736_A 2 370 344 307 ABI 3700
5677_A_07 368 333 312 ABI 3700
0004_A 1 366 308 167 ABI 3700
0166_A 2 365 308 232 ABI 3700
1313_A 1 363 311 264 ABI 3700
1313_A 2 351 305 253 ABI 3700
5677_A_03 334 191 65 ABI 3700
0166_A 3 315 268 211 ABI 3700
5677_A_13 313 276 212 ABI 3700
5677_A_02 248 200 154 ABI 3700
5677_A_08 242 85 29 ABI 3700
5677_A_06 207 174 134 ABI 3700
1175_A 4 179 155 131 ABI 3700
5677_A_01 114 39 6 ABI 3700

5677_A_04 36 0 0 ABI 3700



Quality Value Ranking Template A on ABI 3730

Sample ID q20 q30 q40 Manufacturer Model
6548 A 1 555 410 282 ABI 3730
4235 A 2 375 344 270 ABI 3730
4235 A 3 369 342 263 ABI 3730
4235 A 5 365 334 266 ABI 3730
4235 A 4 360 333 267 ABI 3730
5808 A 4 345 298 228 ABI 3730
5808 A 2 343 313 257 ABI 3730
5808 A 1 317 299 235 ABI 3730
5808 A 3 184 151 62 ABI 3730



Quality Value Ranking Template A on ABI 373

Sample ID q20 q30 q40 Manufacturer Model
4563 A 2 368 348 311 ABI 373A
4563 A 1 342 330 306 ABI 373A

3303_A_1 302 262 181 ABI 373S



Quality Value Ranking Template A on LI-COR

Sample ID q20 q30 q40 Manufacturer Model

9136_A 2 404 149 86 LI-COR 4200L-2



Quality Value Ranking Template B on ABI 377

Sample ID q20 q30 q40 Manufacturer Model
5338 B 2 951 863 780 ABI 377
2088 B_5 856 709 628 ABI 377
0043 B 1 793 664 261 ABI 377
0715 B 2 712 569 407 ABI 377
1819_B_4 660 569 322 ABI 377
1819_B_3 652 548 286 ABI 377
0104_B_1 618 456 191 ABI 377
2088_B_4 604 478 376 ABI 377
5272 _B 4 570 493 384 ABI 377
9136_B_3 521 372 289 ABI 377
9520 B 2 518 446 295 ABI 377
0219 B 2 508 406 155 ABI 377
6262_B_5 493 389 293 ABI 377
3790_B 4 462 395 257 ABI 377
5272 B 3 461 343 165 ABI 377
6262_B 4 442 332 136 ABI 377
3790_B_3 441 375 269 ABI 377
3790_B_2 421 305 243 ABI 377
6262_B_3 401 243 147 ABI 377
1819_B_2 365 332 263 ABI 377
2088_B_3 331 281 240 ABI 377
6262_B 1 324 278 239 ABI 377
2088_B_2 324 278 236 ABI 377
5272_B_1 287 254 196 ABI 377
0715_B_1 287 252 221 ABI 377
6262_B_2 286 261 211 ABI 377
9136_B_1 277 241 119 ABI 377
3790_B 1 275 225 200 ABI 377
4019_B_1 268 203 80 ABI 377
5272 B 2 266 227 101 ABI 377
4019_B_2 265 244 136 ABI 377
0219 B 1 261 184 97 ABI 377
4019 B_3 252 224 145 ABI 377
2088 _B_1 249 227 198 ABI 377
1819 _B_1 249 224 90 ABI 377
9520 _B 1 203 159 59 ABI 377



Quality Value Ranking Template B on ABI 3100

Sample ID q20 q30 q40 Manufacturer Model
4666_B_4 879 738 662 ABI 3100
0058 B_2 871 733 645 ABI 3100
4666_B_5 854 705 557 ABI 3100
3566_B_4 766 615 488 ABI 3100
9202_B_4 658 552 458 ABI 3100
9202_B_2 623 532 463 ABI 3100
9202_B_1 599 509 426 ABI 3100
4595 B_4 584 488 410 ABI 3100
0003_B_2 568 485 398 ABI 3100
4666_B_3 543 369 238 ABI 3100
9305 B_3 506 421 257 ABI 3100
7952 _B_3 460 365 277 ABI 3100
9202_B_5 448 406 360 ABI 3100
8623 B 1 411 336 244 ABI 3100
4183_B_3 384 334 283 ABI 3100
4235_B_1 358 300 212 ABI 3100
7952 B 4 346 283 221 ABI 3100
4666_B_1 304 263 214 ABI 3100
0002_B_1 299 222 173 ABI 3100
4666_B_2 297 261 201 ABI 3100
7952 B 1 290 275 177 ABI 3100
0001_B_1 270 255 189 ABI 3100
0058 B_1 264 245 200 ABI 3100
4595 B_3 262 215 164 ABI 3100
4183_B_2 258 218 178 ABI 3100
7952 B_2 257 220 158 ABI 3100
9202_B_6 249 212 181 ABI 3100
1313 B_3 245 226 181 ABI 3100
1313 B_1 242 235 174 ABI 3100
9305 B 2 241 210 164 ABI 3100
1313 _ B_2 240 206 182 ABI 3100
3566_B_2 239 203 141 ABI 3100
4183_B_1 237 209 173 ABI 3100
3566_B_3 233 204 163 ABI 3100
4595 B 2 232 199 139 ABI 3100
8623 B 2 225 198 159 ABI 3100
3566_B_1 223 206 157 ABI 3100
9305_B_1 219 195 164 ABI 3100
0005_B_1 213 197 171 ABI 3100
0003_B_4 202 192 155 ABI 3100
4595 B_1 3 0 0 ABI 3100



Quality Value Ranking Template B on ABI 3700

Sample ID
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5677 _B_09
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q20

784
767
758
749
745
738
737
692
690
674
653
634
624
620
556
514
398
319
232
230
206
204
188
178
174
141

q30

662
662
641
658
657
602
618
597
589
568
570
472
439
498
372
358
323
252
193
199
169
183
177
154
155
97

q40

583
540
463
554
542
453
548
465
472
465
504
309
319
334
273
214
199
205
148
159
158
173
136
131
146
58

Manufacturer
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Quality Value Rankings Template B on ABI 3730

Sample ID q20 q30 q40 Manufacturer Model
5808 B 2 843 773 707 ABI 3730
5808 B 4 842 762 667 ABI 3730
5808 B 3 774 664 613 ABI 3730
6548 B 1 406 370 333 ABI 3730
4235 B 4 389 349 320 ABI 3730
4235 B 5 367 329 280 ABI 3730
5808 B 1 256 231 195 ABI 3730
4235 B 2 241 197 158 ABI 3730
4235 B 3 236 196 167 ABI 3730



Sample ID

4563 _
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Quality Value Ranking Template B on ABI 373

q20

271
239
223
222
197
33

q30

240
231
164
204
177
16

q40

204
218
93
144
88
5

Manufacturer

ABI
ABI
ABI
ABI
ABI
ABI

Model

373A
373A
373S
373S
373S
373S



Quality Value Ranking Template B on LI-COR

Sample ID q20 q30 q40 Manufacturer Model

9136_B 2 24 0 0 LI-COR 4200L-2



Quality Value Ranking Template C on ABI 377

Sample ID q20 q30 q40 Manufacturer Model
5338_C_2 908 825 712 ABI 377
2088_C_4 820 704 649 ABI 377
0104_C_1 729 549 211 ABI 377
0043_C_1 707 600 233 ABI 377
1819 C 3 690 578 309 ABI 377
0715_C_2 672 564 413 ABI 377
5272 _C 4 647 587 487 ABI 377
2088_C_3 639 531 411 ABI 377
5272 _C_3 601 491 218 ABI 377
2088_C_2 592 524 420 ABI 377
1819 C 4 586 487 278 ABI 377
0219_C_2 568 501 288 ABI 377
5272_C_1 563 488 363 ABI 377
4019 _C_1 549 433 220 ABI 377
5272 _C 2 531 411 173 ABI 377
9136_C_1 522 424 301 ABI 377
9136_C_3 510 348 176 ABI 377
6262_C_2 495 406 347 ABI 377
1819 _C 2 471 402 334 ABI 377
3790_C_4 468 314 154 ABI 377
6262_C_5 451 334 241 ABI 377
9520_C_2 434 339 145 ABI 377
3790_C_3 420 287 177 ABI 377
6262_C_1 411 351 281 ABI 377
4019 C 3 409 374 227 ABI 377
0219 _C_1 409 337 101 ABI 377
6262_C_4 405 196 50 ABI 377
6262_C_3 394 269 122 ABI 377
0715_C_1 392 362 312 ABI 377
2088_C_1 379 363 344 ABI 377
3790_C 2 379 338 280 ABI 377
1819_C_1 362 245 43 ABI 377
3790_C_1 356 294 191 ABI 377
4019 C 2 299 279 151 ABI 377
9520_C_1 211 152 67 ABI 377



Quality Value Ranking Template C on ABI 3100

Sample ID q20 q30 q40 Manufacturer Model
4666_C_4 881 769 623 ABI 3100
4666_C_3 844 697 598 ABI 3100
0058 _C_2 835 668 566 ABI 3100
4666_C_1 744 677 580 ABI 3100
3566_C_4 690 551 382 ABI 3100
9202_C_2 656 611 546 ABI 3100
0166_C_3 631 527 330 ABI 3100
4666_C_5 617 391 152 ABI 3100
0058_C_1 614 567 461 ABI 3100
9202_C_4 613 503 409 ABI 3100
8623 C_1 583 527 384 ABI 3100
9202_C_3 582 476 298 ABI 3100
7952 _C_2 576 507 408 ABI 3100
8623 C_2 552 472 318 ABI 3100
0001_C_1 544 481 372 ABI 3100
9202_C_5 512 416 324 ABI 3100
4595 _C_1 504 446 325 ABI 3100
4235_C_1 446 382 296 ABI 3100
4666_C_2 444 416 353 ABI 3100
9305_C_1 444 367 216 ABI 3100
7952 _C 4 444 346 274 ABI 3100
4595 _C_5 432 243 95 ABI 3100
4183_C_3 420 372 309 ABI 3100
4183 _C_1 410 353 221 ABI 3100
9305_C_3 409 278 128 ABI 3100
9202_C_1 384 350 308 ABI 3100
0003_C_2 369 321 251 ABI 3100
4595 C 4 365 170 62 ABI 3100
4183_C_2 362 319 187 ABI 3100
1313_C_3 355 340 268 ABI 3100
1313_C_1 347 330 273 ABI 3100
7952_C_1 341 327 267 ABI 3100
0003_C_4 338 324 283 ABI 3100
1313_C_2 332 307 240 ABI 3100
3566_C_1 325 288 243 ABI 3100
9305_C_2 320 280 178 ABI 3100
9202_C_6 303 270 170 ABI 3100
4595 _C_2 285 250 216 ABI 3100
0002_C_1 246 191 137 ABI 3100
4595_C_3 205 168 143 ABI 3100
3566_C_3 184 151 103 ABI 3100
3566_C_2 180 136 71 ABI 3100
0005_C_1 143 124 115 ABI 3100



Quality Value Ranking Template C on ABI 3700

Sample ID

2072_
2072
3857

N
N
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~N W o

5677_C_03
5677 _C_11
5677_C_02
5677_C_06
0004_C_1

5677_C_01
5677_C_09

q20

805
788
77
760
753
736
732
723
720
719
691
685
666
652
639
534
521
482
334
322
304
243
211
181
180
170
157
145
136
127
33

q30

645
602
628
626
632
620
598
594
600
617
583
598
605
507
446
406
373
341
298
269
130
163
168
127
67
145
102
102
118
53
16

q40

499
380
578
557
565
500
404
420
472
492
533
450
454
336
343
272
285
202
206
207
76
117
105
110
42
92
62
70
80
27

Manufacturer

ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI
ABI

Model

3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700



Quality Value Ranking Template C on ABI 3730

Sample ID q20 q30 q40 Manufacturer Model
5808 C 4 811 729 631 ABI 3730
6548 C 1 764 687 623 ABI 3730
5808 C 3 706 648 561 ABI 3730
4235 C 4 591 526 436 ABI 3730
4235 C 3 524 477 375 ABI 3730
4235 C 5 510 434 314 ABI 3730
4235 C 2 434 373 282 ABI 3730
5808 C 2 378 356 318 ABI 3730
5808 C 1 355 347 319 ABI 3730



Sample ID

Quality Value Ranking Template C on ABI 373

q20

367
356
188
165
120
101

q30

358
330
147
122
111
25

q40

320

298
126
90
64
11

Manufacturer

ABI
ABI
ABI
ABI
ABI
ABI

Model

373A
373A
373S
373S
373S
373S



Quality Value Ranking Template C on LI-COR

Sample ID q20 q30 q40 Manufacturer Model

9136_C_2 48 1 0 LI-COR 4200L-2



Top Three Submissions for Template A

| Template A | Reaction Conditions | Cycle Sequencing |
Sample ID Q20 [ Primer DNA Reaction Chemistry Premix Additives| Hot Start Cycles Protocol
pmol ng Volume Volume
377

2088_A 2 837 3.20 300 20.00 BDT v3.1 8.00 Betaine (1M) 96X120sec 30 98X30sec
50X15sec

60X4min

0104_A_1 713 15.00 1140 40.00 BDT v3.1 16.00 DMSO (5%) 96X300sec 60 96X40sec
50X15sec

60X4min

2088 _A_1 690 3.20 300 20.00 BDT v3.1 4.00 ho 96X60sec 25 96X10sec
50X5sec

60X4min

3100

3566_A_1 815 12.50 380 10.00 BDT v3.1 4.00 no 96X300sec 25 96X30sec
50X15sec

60X4min

4666_A_1 765 5.00 630 20.00 BDT v3.1 2.00 ho ho 30 96X10sec
50X5sec

60X4min
0058_A_1 765 3.20 494 20.00 BDT v1.1 4.00 no no 25 96X10sec
50X5sec

60X4min

3700

2072_A 1 767 10.00 200 10.00 BDT v3.1 2.00 no no 35 96X10sec
50X5sec

60X4min
2072_A 3 715 10.00 200 10.00 BDT v3.1 4.00 no no 35 96X10sec
50X5sec

60X4min
2072_A 2 708 10.00 200 10.00 BDT v3.1 2.00 Betaine (1M) no 35 96X10sec
50X5sec

60X4min




Top Three Submissions for Template B

| Template B | Reaction Conditions | Cycle Sequencing |
Sample ID Q20 |Primer DNA Reaction Chemistry Premix Additives| Hot Start Cycles Protocol
pmol ng Volume Volume

377
5338_B_2 951 4.80 400 20.00 dGTP v3.0 4.00 no 96X45sec 30 96X10sec
50X5sec
60X4min
2088 B 5 856 3.20 300 20.00 BDT v3.1 8.00 no 95X300sec 30 96X30sec
50X15sec
55X4.5min
0043 _B_1 793 5.00 800 20.00 dGTP v3.0 1.10 no 96X120sec 24 96X30s6eC
50X30sec
60X4min

3100
4666_B 4 879 5.00 730 20.00 BDTv3.0:dGTPv3.0 4.00 DMSO (5%) no 30 96X10sec
(4:1) 50X5sec
60X4min
0058 B_2 871 3.20 494 20.00  BDTv3.0:dGTPv2.0  2.00 DMSO (5%) | 95X240sec 30 98X10sec
(2:1) 50X5sec
60X4min
4666_B_5 854 5.00 730 20.00 dGTP v3.0 2.00 no no 30 96X10sec
50X5sec
60X4min

3700
3857 B 2 784 4.00 200 15.00 BDT v3.1 4.00 DMSO (5%) no 50 96X10sec
50X5sec
60X4min
1175_B_4 767 3.50 365 10.00 BDT v3.1 3.00 BRL RxnE 95X300sec 50 95X30sec
(0.75X) 50X30sec
60X2min
1175 B_2 758 3.50 365 10.00 BDT v3.0 3.00 BRLRxnE | 95X300sec 50 95X30s6ec
(0.75X) 50X30sec

60X2min




Top Three Submissions for Template C

| Template C | Reaction Conditions | Cycle Sequencing |
Sample ID Q20 |Primer DNA Reaction Chemistry Premix Additives| Hot Start Cycles Protocol
pmol ng Volume Volume
377
5338_C_2 908 4.80 400 20.00 dGTP v3.0 4.00 no 96X45sec 30 96X10sec
50X5sec
60X4min
2088 C 4 820 3.20 300 20.00 BDT v3.1 8.00 no 95X300sec 30 96X30sec
50X15sec
55X4.5min
0104_C_1 729 15.00 2550 40.00 dGTP v3.0 16.00 DMSO (5%) | 96X300sec 60 96X40sec
50X15sec
60X4min
3100
4666_C 4 881 5.00 850 20.00 dGTP v3.0 2.00 no no 30 96X10sec
50X5sec
60X4min
4666_C_3 844 5.00 850 2000  BDTv3.0:dGTPv3.0  4.00 DMSO (5%) no 30 96X10sec
(4:1) 50X5sec
60X4min
0058 C 2 835 3.20 494 20.00 BDTv3.0:dGTPv2.0 3.00 DMSO (5%) 95X240sec 30 98X10sec
(2:1) 50X5sec
60X4min
3700
2072_C_1 805 10.00 400 10.00 BDT v3.1 2.00 no no 35 96X10sec
50X5sec
60X4min
2072_C_2 788 10.00 400 10.00 dGTP v3.0 2.00 no no 35 96X10sec
50X5sec
60X4min
3857 C 2 777 4.00 200 15.00 BDT v3.1 4.00 DMSO (5%) no 50 96X10sec
50X5sec

60X4min




Reaction Conditions for Top Submissions

Template A. The best Phred Q20 score for this template was 837.
Reaction conditions for this data were: 300 ng DNA, 3.2 pmol M13
primer, 8 ul of BigDye Terminator version 3.1, and 1M Betaine in a 20
ul volume. PCR conditions were 96°C X 120 seconds, followed by 30
cycles of 98°C X 30 seconds, 50°C X 15 seconds, 60°C X 4 min.
Data was collected for 16.5 hours on an ABI 377 sequencer using a
BMA 5% Long Ranger gel at 42°C and 1X TTE at 42°C.

Template B. The best Phred Q20 score for this template was 951.
Reaction conditions for this data were: 400 ng DNA, 4.8 pmol M13
primer, and 4 ul of dGTP BigDye Terminator, version 3.0 in a 20 pl
volume. PCR conditions were 96°C X 45 seconds, followed by 30
cycles of 96°C X 10 seconds, 50°C X 5 seconds, 60°C X 4 minutes.
Data was collected for 15.5 hours on an ABI 377 sequencer using an
Amresco 4.25% gel at 45°C and 1X TTE.

Template C. The best Phred Q20 score for this template was 908.
Reaction conditions for this data were: 400 ng DNA, 4.8 pmol M13
primer, and 4 ul of dGTP BigDye Terminator, version 3.0 in a 20 pl
volume. PCR conditions were 96°C X 45 seconds, followed by 30
cycles of 96°C X 10 seconds, 50°C X 5 seconds, 60°C X 4 minutes.
Data was collected for 15.5 hours on an ABI 377 sequencer using an
Amresco 4.25% gel at 45°C and 1X TTE.



Number of Data Sets Submitted

Instrument Template Number of Samples

ABI 377 A 31
B 36

C 35

ABI 3100 A 40
B 41

C 43

ABI 3700 A 34
B 26

C 31

ABI 3730 A 9
B 9

C 9

ABI 373 A 3
B 6

C 6

LI-COR 1

O w>
-—



Q20 Bins for Data Analysis

The phred q20 scores were used for data analysis. After ranking all sequence
submissions by q20, data were divided into three or four bins that represented
either (1) sequence prior to the repeat region(s), (2) sequence within the repeat
region(s) or (3) sequence beyond the repeat region(s).

Template A Bins
q20 <300 / g20 =301 -425 / q20 > 426
Template B Bins

q20 <300 / q20 = 301-420 / q20 = 421-630 / q20 > 631

For example, the repeat region for Template A contains three distinct CT repeat
motifs that begin around 250 bases and end around 420 bases. A sequence for
Template A with a 20 = 250 has good data up to the repeat but drops off or fails
early in the repeat region. Another sequence for Template A with a g20 = 330
has good data through the first repeat motif but fails at the second repeat. A
sequence for Template A with a q20 > 450 has successfully sequenced through
the entire repeat region.



What are Quality Values and Where Do They Come From?

Quiality Values (q) are generated by phred software, which was developed by Brent
Ewing and Phil Green at the University of Washington to provide an improved measure
of basecalling accuracy for automated DNA sequencing data. When DNA sequence
trace files are analyzed by phred, each base is assigned a quality value, which is an
estimate of the error probability for that base. The higher the quality value, the lower the
probability of error. Bases with a q value of at least 20 are considered high quality data.

g =-10 X log1o(p), where p = estimate error
g20 = 1/100 probability of error
g30 = 1/1000 probability of error
q40 = 1/10,000 probability of error

Learn more about phred and its companion software at the following web site.

http://www.phrap.org/
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Conclusions

A preliminary analysis of the data is presented here. A more detailed analysis will be
presented in the paper. The top submission or each template was run on a 377 DNA
sequencer(ABI).It was interesting to note that the 3730 did not out perform the slab gels.
This may be due to the fact that at the time of the study the 3730 was a new instrument
and time did not allow for optimization.
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