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Table S1. Class 1 Distance restraints
Assign Base Proton Assign Base Proton LB UB
1 . DA5S Q5 1 DA5 H8 385 471

1 DA5 Q5 1 DA5 H4' 221 271
1 DA5 H2 1 DA5 H8 198 242
1 DA5 H2 1 DA5 H1' 253 3.09
| DAS H2 1 DAS HI' 438 536
> DC H6 1 DA5 HS 431 527
2 DC H6 1 DA5 H2 348 426
2 DC H5 1 DA5 H8 356 436
5> DC H5 1 ~DA5 H2 315 385
2 DC HI' 1  DA5 H2 446 546
2 DC H2' 2 DC He6 278 34
» DC H2 2 DC He 197 241
2 DC H2 2 DC HI' 291 355
3 DA H8 2 DC Hé 454 556
3 DA H8 2 DC H2 378 462
3 DA H8 3 DA HI' 34 416
3 DA H4 3 DA H8 437 535
3 DA H3 3 DA Hl' 359 439
3 DA H2 3 DA H8 197 241
3 DA H2 3 DA HI' 429 525
4 DT Q5 3 DA H1' 323 395
4 DIr M 3 DA H8 29 362
4 DI H6 3 DA H2 314 384
4 DT H4 4 DT He 467 571
" .

DT H3' DT Hé6 2388 474
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11  DA5 H1' 11 DA5 H2" 182 222
12 DG Q5 12 DG H2 334 408
12 DG H8 12 DG HI' 337 413
12 DG H4 12 DG HS 446 544
12 DG H2" 12 DG HI' 18 227
12 DG H2 12 DG H8 204 25
13 DA H8 12 bG H2" 219 2.6?
13 DA H8 12 DG HI' 258 316
13 DA H8 13 DA HI' 33 404
13 DA H4' 13 DA H8 435 531

13 DA H2' 13 DA H8 187 229

13- DA H2 13 DA HI' 38 475
13 DA H2 14 DT H3 38 475
4 DI M 14 DI Hé 274 334

14 DT Hé 14 DT H4 406 49
4 DT Hé6 14 DT HI' 311 381
14 DT H3 14 DT HI' 341 417
14 DT H2" 14 DT Hé6 285 349
4 DT H2 14 DT HI' 264 322
15 DC H6 14 -DI H3 489 575
15 DC HI' 6 GAF H2A 377 461
15 DC H5 14 DT Hé 345 421
15 DC H2 15 DC  HI 211 259
15 DC Q5 15 DC H6 383 467
15 DC H6 15 DC HI' 321 393
15 DC HI' 15 DC H2 295 36l

16 DG Q5 16 DG HS8 394 482
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16 DG 'Q5" 16 DG H3 '3.04 3.72 o S
16 DG H8 16 DG HI' 338 4.12

6 DG H4' 16 DG H8 45 55

16 DG H4& 16 DG H3 224 274

6 DG H3 16 DG HI' 37 452

6 DG H2 16 DG H8 19 232

17 DA H8 16 DG Hi' 2.7 3.3A

17 DA HI' 17 DA H8 321 393

17 DA HI' 17 DA H2 383 469

17 DA HI' 18 DT

<

39 476
18 DT - M 17 DA H8 319 389
18 DIr M 17 DA H3 431 527
18 DT HI' 17 DA H2 379 463
18 DI M 18 DT Hé 281 343
18 DI Hé6 18 DT HI' 311 381
18 DT H3 18 DI Hé 376 46
18 DT H2 18 DT HI' 279 341
9 DG Q5 19 DG HI' 307 375
19 DG H8 18 DT H2 36 44
19 DG H8 19 DG HI' 338 412
19 DG H4' 19 DG H8 455 557
19 DG H2' 19 DG HI' 19 232
19 DG H2 19 DG H8 186 228
20 DI3 M 19 DG H3 485 593
20 DT3 Q5 20 DT3 H6 . 366 448
20 DT3M 20 DI3 Hé 277 339

200 DT3 H4 20 DI3 H6 446 546
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20 DT3 H2" 20 DT3 H1' 206 252

20 DT3 H1' 20 DT3 Heé6 3.15 3.85

20  DT3 H1' 20 DI3 H3 328 4.02
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Table 82.‘ Class 2 Distance reStraints o ' \
Assign Base Proton Assign Base Proton LB UB
1 "DA5 H2" 1 DA5 HI' 196 264

DC H2" DC H1' 199 2.69

DA HS8 DC H1' 273 3.69
DA H2 DA HI' 214 29
DT Hé6 253 343
DT Hé6 38 516

DT Hé6 198 268

2 2

3 2

3 3

4 DI M 4

4 DI Q5 4

4 DT H2 4

4 DT HI' 5 DC Hé6 269 363
5 . DC H2 5 DC Hé6 195 265
5 DC HI' 5 DC H2 224 302
6 GAF HM 5 DC HI' 305 413
6 GAF HA 5 DC H2 292 39
6 GAF H5B 5 DC H2" 236 318
6 GAF Q5 6

6 GAF Q5 6

6 6

6 6

6 6

6 6

6 6

6 6

6 6

6 6

6 6

6 6

GAF HM 391 529
GAF H8 338 458
GAF Q5 GAF H5B 452 6.12
GAF HM
GAF H6A
'GAF H6A

GAF H6A

GAF H8 391 529
GAF H9A 2 27
GAF H9 303 4.09
GAF H8 354 48
GAF H5B GAF H9 466 63
GAF H2A GAF H3A 245 331
GAF H2 GAF HI' 191 259
GAF H2" GAF H8 273 3.69
H2

GAF GAF H1' 223 3.01
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GAF H8 4 54

7‘ DA H8 6
7 DA H8 6 GAF H2 291 393
7 DA H8 6 GAF H2" 191 293
7 DA Q5 7 DA H8 354 48
7 DA HI' 8 DT H6 271 367
§ DI H6 7 DA H2' 218 29
8 DT H1 7 DA H2 333 451
§ DI M 8. DI Hé 245 331
8§ DI H3 8 DT H6 38 517
8§ DI H2 8 DT Hé6 19 256
9 DC Q5 9 DC H2 311 421
9 DC H& 9 DC H6 346 468
9 DC H2? 9 DC H6 193 261
0 DI3 M 9 DC H5 325 441
10 DI3 H6 9 DC H2 265 359
10 DT3 Q5 10 DT3 H2 298 404
10 DI3 M 10 DT3 H6 256 346
10 DI3 H2 10 DI3 Hé 189 257
12 DG H8 11 DA5 H2' 217 293
12 DG Q5 12 DG H8 404 546
12 DG H3 12 DG HI' 29 39
12 DG H2 122 DG H8 17 23
13 DA ‘H4 13 DA H3 198 268
13 DA H3 13 DA HI' 3 406
13 DA H2' 13. DA H8 297 401
4 DI M 13 DA H8 314 424
DT Hé6 13

—
LW

DA H2' 207 281
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14 DT Hée 13 DA HI' 268 362 o b
14 DT HI' 13 DA H2 414 498

14 DT Q5 14 DT Hé 377. 509

14 DT H2" 14 DT HI' 183 247

4 DT H2 14 DT H6 195 263

15 DC HI' 6  GAF H2B 288 39

15 DC jH6 14 DT H2 275 371

15 DC H3 150 DC H6 395 535

15" DC H2 16 DG H8 287 387

16 DG H8 15 DC H2 315 371

16 DG H8 15 DC H2' 225 321

17 DA Q5 17 DA H8 347 469

17 DA Q5 17 DA H8 332 448

17 DA H2' 17 DA HS 28 38

17 DA H2 17 DA HS 167 227

17 DA HI' 17 DA H3 301 407

8. DI H6 17 DA H2' 212 286

18 DI Hé6 17 DA H2 278 376

18 DI Q5 18 DT Hé 377 511

18 DT H4 18 DT H3 198 268

18 DT H2' 18 DI H6 256 346

18 DT H2' 18 DI HI' 192 26

18 DT H2 18 DT Hé 188 254
19 DG H8 18 DT Hé6 372 504
19 DG HI' 3 .= DA H2 38 515
19 DG -H& 19 DG H2' 303 411

19 DG H3 19 DG HI' 295 399

10
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20 DT3 Hé | 19 DG H3' 4 5.42
20 DT3 H2' 20 DI3 Hé6 227 3.07
20 DT3 M 20 DT3 H1' 439 623
20 DT3 H2 20 DT3 H3' 191 259
1 DA5 H3' 1 DA5 H4' 176 2.64

o

DA5 H2" 1 DA5 H8 254 338

2 DC Q5 1 DA5 HI' 334 5
2 DC Hé 1  DA5 H2' 23 3.44
2 DC H6 1 DA5 HI' 32 48
3 DA H8 2 DC H2' 236 354
3 DA Q5 3 DA H8 31 464
3 DA H2" 3 DA H8 253 379
'3 DA H2" 3 DA HI' 148 226
4 DT H6 3 DA H2" 23 34
4 DI Q5 4 DT H3 206 31
5 DC H2' 5 DC Hé6 238 358
6 GAF H9A 5 DC H5 217 301
6 GAF H6A 5 DC H2' 35 526
6 GAF HSA 6  GAF H8 328 492
6 GAF H8 6  GAF Hl' 247 371
6 GAF HY 6 GAF HS 348 522
6 GAF H4' 6  GAF H5B 28 42
6 GAF H3 6 GAF HS 403 6.05
7 DA HI' 7 DA H8 252 378
7 DA HI' 7 DA H3 274 412
7 DA HI' 8 DI M 369 555
8 DI Q5 8

DT Hé 413 6.19

11
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DT H2" DT Hé6 224 336

8 8
9 DC He 8 DI H2' 207 311

9 DC H6 8 DI H2 245 367

9 ‘DC H6 8 DI HI' 249 373

9 DC HY 9 DC Hé6 38 58

9 DC H2 9 DC H5 304 456

9 :DC HI' 13 DA H2 3.1 4.66:

10 DI3 H2 10 DT3 Hé 214 32
10 DT3 HI' 10 DT3 H2 197 295
11 DA5 H2" 11 DA5 H8 257 385
12 DG  H4 12 DG H2' 272 408
127 DG H3 12 DG H8 29 44
12 DG H4 12 DG H3 187 293
13 DA Q5 12 DG HI' 341 511
13 DA Q5 13 DA H8 306 46
13 DA H3 13 DA H8 29 444
14 DT Q5 13 DA H2' 247 371
4 DT H6 13 DA H2 24 36
4 DT H3 14 DT Hé 354 522
15 DC HI' 7 DA H2 285 497
15 DC H3 15 DC H4 251 377
15 DC Q5 14 DI H2' 252 378
6 DG He 16 DG HI' 246 37
16 DG H3 16 DG H8 293 439
16 DG H2' 16 DG H8 253 381
16 < DG H2" 16 DG HI' 193 289
17 DA H4 17 DA H8 343 515

12
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17 DA H4 17 DA H2 25 3.74
17 DA HI' 18 DT Hé 262 392
8 DI M 17 DA H2 263 39
18 DI He 17 DA HS8 334 5

18 DT H4 18 DT He 322 48
9 DG H8 18 DT H2" 222 334
19 DG HS8 18 DT HI 2.63 395
o DG 05 19 DG H8 322 484
19 DG H4 19 DG HI' 237 35

19 DG Q 19 DG H¥ 2 .3

19 DG H2' 19 DG H8 252 378
20 DI3 M 19 DG H8 326 488 |
20 DI3 H6 19 DG H8 338 506
»0 DI3 H4 20 DT3 H3 263 395

13
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Table S3. Class 3 distance restraints ' \/

Assign Base Proton Assign Base Proton LB UB

1 DA5 H8 1 DA5 HI' 229 359
2 DC H4 2 DC HI' 227 355
2 DC H2 2 DC H5 278 436
3 DA H3 3 DA H8 274 428
4 DT M 3 DA HY 326 51
4 DI M 3 DA H2' 275 431
4 DI Hé 3 DA HlI' 264 412
5 DC H3 5. DC Hé6 254 39
6 - GAF H5B 5 DC H1' 228 358
9 DC H6 8 DT Hé6 316 494
9 DC H5 8 DT M 294 46
9 DC HI' 9 DC H2 181 283
9 DC HI' 10 DI3 Hé 293 457
10 DI3 H6 9 DC H2' 231 361
10 DI3 H3 10 DI3 Hé 222 348
11 DA5 H8 12 DG H8 379 509
4 DI M 14 DT HI' 477 69
15 DC Hé 14 DT H2' 223 349
15 DC H6 14 DT HI' 276 432
15 DC H2' 15 DC Hé 23 382
17 DA H8 16 DG H8 | 306 478
17 DA H8 16 DG H2" 246 386
177 DA H4 17 DA H3. 166 33
18 DT M 17 DA H2' 275 429
20 19 DG H2" 225 3.51

- DI3 Hé6

14
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20 DI3 H5 20 DI3 H3 228 356 o -
20 DT3 H3 20 DT3 H6 283 443 |
1 DA5 H8 1  DA5 H4' 276 432
2 DC Hé6 2 DC H1' 244 358
3 DA H5 3 DA H8 357 559
3 DA H4' 3 DA HI' 235 367
4 DT _‘H6 3 DA HS 3.03 475
4 DT HI' 5 DC HA 271 425
5 DC H6 4 DT H6 299 467
6 GAF H5B 5 DC H2 207 3.25
6 GAF HM 6 @ GAF H1' 27 422
6 GAF H4 6  GAF HM 355 555
6 GAF H4' 6 GAF H1' 217 3.39
6 GAF H3A 6 GAF HM 396 6.2
7 DA H2" 7 DA H8 221 347
7 DA HI' 7 DA H2 225 3.19
8. DI M 7 DA H2' 288 45
8 DT He6 7 DA H8 307 479
8 DT H4 8 DT Hé6 455 711
10 DI3 M. 9 DC Hé6 354 554
10 DI3 H2' 10 DI3 H6 164 37
11 DA5 H8 11 DA5 H4' 432 576
11 DA5 HI' 11 DA5 H3 196 384
11 DA5 HI' 11 DA5 H2 251 337
11 DA5 HI' 11 .= DA5 H8 229 359 .
11 DA5 HI' 12 DG H8 297 401

DG H4

—
N

. |
N

DG H1' 22 344

15
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13 DA H4 13 DA HI' 218 342
4 DT Hé6 13 DA HS 308 522
15 DC Hé6 14 DT Hé6 304 476
17 DA H5 17 DA H3 146 332
17 DA H4 17 DA H2' 222 348
17 DA H3 17 DA H8 238 372
19 DG H3 19 DG HS 268 42
20 DT3 H6 19 DG H2 211 331
20 DT3 H6 19 DG HI' 267 377

Table S4. Base Pair Distance Restraints (theoretical distances)
Assign Base Proton Assign Base Proton LB UB
1 ADE N6 20 THY O4 285 3.05

oy

ADE N1 20 THY N3 272 292
ADE N1 20 THY O4 353 373
CYT N4 19 GUA O6 281 301
CYT N3 19 GUA N1 285 3.05
CYT 02 19 GUA N2 276 29
CYT N3 19 GUA N2 355 375
CYT 02 19 GUA O6 532 552
ADE N6 18 THY O4 285 305
ADE N1 18 THY N3 272 292
ADE N1 18 . THY O4 353 3.73
THY O4 17 ADE N6 285 3.05

= ok QW W N NN N

THY N3 17 ADE N1 272 292

16
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G

THY O4 17 ADE N1 353 373 . NS
CYT N4 16 GUA O6 281 316
CYT N3 16 GUA N1 285 32
CYT 02 16 GUA N2 276 311
CYT N3 16 GUA N2 355 39
CYT O2 16 GUA O6 532 567
:GAF 06 15 CYT N4 281 3.16:
‘GAF N1 15 CYT N3 285 32
GAF N2 15 CYT 02 276 311
GAF N2 15 CYT N3 355 39
GAF 06 15 CYT 02 532 567
ADE N6 14 THY O4 285 32
ADE N1 14 THY N3 272 3.07
ADE N1 14 THY O4 353 388
THY O4 13 ADE N6 285 305
THY N3 13 ADE N1 272 292
THY O4 13 ADE N1 353 373
CYT N4 12 GUA O6 281 3.01
CYT N3 12 GUA N1 285 305
CYT O2 12 GUA N2 276 296
CYT N3 12 GUA N2 355 375

el el O O O o2 Qo Qo ~ NN (o)) o)) S o)} 6} 97} 162} 18 &) =

CYT 02 12 GUA O6 532 552

.;g"

o4 11 ADE N6 285 3.05
N3 11 ADE N1 272 292

z

O4. 11 ADE N1 353 . 3.73

z

17
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Table S5. Sugar Puéker Angle Restraints from DQF-COSY Data.
Assign Base Angle LB UB
1 ADE PPA 70 210

CYT PPA 75 220

ADE PPA 70 230

THY PPA 85 210

ADE PPA 90 170
THY PPA 100 190
CYT PPA 100 190
12 GUA PPA 85 210

2
3
4
5 CYT PPA 85 170
7
8
9

13 ADE PPA 90 210
14 THY PPA 70 220
15 CYT PPA 120 180
16 GUA PPA 100 230
17 ADE PPA 90 170
18 THY PPA 100 170
19 GUA PPA 90 180
20 THY PPA 90 170

18
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Table S6. Sugar torsion angle empirical restraints

Assign Base Angle LB UB
2 CYT ALPHA 95 25
'3 ADE ALPHA  -95 25 |
4 THY ALPHA 95 25
5 CYT ALPHA 95 25
6 GAF ALPHA 95 25
"7 ADE ALPHA 95 25
8  THY ALPHA  -95 25
9  CYT ALPHA 95 25
10 - THY ALPHA  -95 25
12 GUA ALPHA 95 25
13 ADE ALPHA 95 25
14 THY ALPHA 95 25
15 CYT ALPHA  -95 25
16 GUA ALPHA 95 25
17 ADE ALPHA 95 .25
18 THY ALPHA 95 25
19 GUA ALPHA 95 25
20 THY ALPHA 95 25
2 CYT BETA -220 -140

3 ADE BETA 220 -140

4 THY BETA -220 -140

5  CYT BETA 220 -140

6  GAF BETA -220 -140 .

7  ADE BETA -220 -140

8

THY BETA -220 -140
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9  CYT BETA -220 -140 e
10 THY BETA 220 -140
12 GUA BETA 220 -140
13 ADE BETA 220 -140
14 THY BETA 220 -140
15  CYT BETA 220 -140
16  GUA BETA 220 -140
17 ADE BETA -220 -140
18 THY BETA 220 -140
19  GUA BETA -220 -140
20 - THY BETA 220 -140
1 ADE GAMMA 20 100
2 CYT GAMMA 20 100
3 ADE GAMMA 20 100
4 THY GAMMA 20 100
5 CYT GAMMA 20 100
6 GAF GAMMA 20 100
7  ADE GAMMA 20 100
8§ THY GAMMA 20 100
9  CYT GAMMA 20 100
10 THY GAMMA 20 100
11 ADE GAMMA 20 100
12 GUA GAMMA 20 100
13 ADE GAMMA 20 100
14 THY GAMMA 20 100 .
15  CYT GAMMA 20 100
16

GUA GAMMA 20 100

20
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17 ADE GAMMA 20 100 ‘

18 THY GAMMA 20 100
19 GUA GAMMA 20 100
20 THY GAMMA 20 100

1 ADE ZETA 140 -80
2 CYT ZETA 140 -80
3 ADE ZETA 140 80
4  THY ZETA 140 80
5  CYT ZETA 140 -80
6  GAF ZETA 140 -80
7  ADE ZETA - -140 -80
8  THY ZETA  -140 -80
9  CYT ZETA 140 -80
11 ADE ZETA 140 -80
12 GUA ZETA 140 -80
13 ADE ZETA 140 -80
14 - THY ZETA  -140 -80
15 CYT ZETA 140 -80
16 GUA ZETA -140 -80
17 ADE ZETA 140 -80
18 THY ZETA 140 80
2 CYT EPSLN 130 200
3  ADE EPSLN 130 200
4  THY EPSLN 130 200
5  CYT EPSLN . 130 200
6  GAF EPSLN 120 250
7 ADE EPSLN 130 200
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8 | THY EPSLN 130 200 \\/
9 CYT EPSLN. 130 200
12 GUA EPSLN . 130 200
13 ADE EPSLN 130 200
14 THY EPSLN 140 225
15 CYT EPSLN 120 240
16 GUA Ei’SLN 120 230
17 ADE EPSIN 120 220
18 ~THY EPSLN 130 200
19 GUA EPSLN 130 200 .

22
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Figure Legends

Figure §1. A) Calculated partial charges of #®G°® using GAUSSIAN 98 with basis
set 6-31G*. B) The atom types used for the calculation and rMD calculations. -
Figure S2. Chemical shift differences induced in
d(ACATCAF *GATCT) Od(AGATCGATGT) as compared to the corresponding
unmodlfled duplex d(ACATCGATCT)Od(AGATCGATGT) A Pyrimidine H6 or
purmne H8 protons in the modified strand. B. Deoxyrlbose protons H1’ (open
bars), H2’, (hashed bars), and H2"’ (solid bars), in the modified strand. C.
Pyrimidine H6 or purnine H8 protons in the complementary strand. D.
Deoxyribose protons H1’ (open bars), H2’, (hashed bars), and H2” (solid bars), in
the complementary strand.’ |

Figure S3. Helicoidal analysis of d(ACATC*®GATCT)*d(AGATCGATGT). The

‘helicoidal parameters were measured in comparison with the corresponding

unmodified duplex.
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