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Table S1. 'H Chemical Shift Assignments of the 5'-CpX-3' Duplex with Stereoisomer 8.

Chemical Shifts (ppm)
Base

H6/HS | H2/H5/Me | HI'  |H2'  |H2" |H3' |H4 |H5 | H5"
G' 7.99 6.03 |2.68 |2.80 |486 |427 |3.75
C? 7.55 5.39 6.08 |2.14 [253 |4.84
T 7.42 1.68 559 [2.15 [243 |4.90
A 8.23 7.45 6.06 [2.76 [291 [507 |4.43
G’ 7.65 573 244 [2.63 [497 |[436
(o8 7.27 5.32 557 196 [225 [480 |4.11 |4.20
X’ 7.81 582 [2.64 (285 |[500 |429 |4.10 |3.94
AP 8.04 7.66 6.06 [2.66 [290 |[505 |436 |4.03 |4.23
G’ 7.55 580 |244 [2.69 |490 |4.34
T'" 7.22 1.26 6.04 [2.13 (252 |4.84
c! 7.61 5.71 6.10 |223 |250 |4.85
ch? 7.69 5.81 6.26 |228 |228 |457 |4.06
G" 7.84 565 |248 |2.67 |482 |417 |3.66
G'" 7.85 559 |270 |2.80 |503 |438 |4.07 |4.14
AP 8.21 7.92 6.27 [2.75 [292 |[507 |451 |4.26
c'e 7.28 5.23 581 [1.94 |[246 |4.67 4.35
T" 7.41 1.54 6.03 |218 |[2.51 |4.87
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c'® 7.34 5.57 6.04 | 198 |251 |4.87 413 | 4.09
G" 7.77 579 250 |259 |4.89 |4.18 |4.13 |4.08
c® 7.40 5.24 586 | 1.98 |243 [471 |4.02

T 7.38 1.64 558 |2.10 |240 |4.86 4.10

A% 8.22 7.44 6.04 |275 |289 |505 |4.41

G* 7.69 582 248 [265 |495 |4.36

c* 7.41 5.37 6.14 |2.12 [220 |447 |405 |524
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Table S2. 'H Chemical Shift Assignments of the 5'-CpX-3' Duplex with Stereoisomer 10.

Chemical Shifts (ppm)
Base

H6/HS | H2/H5/Me | HI' | H2'  |H2" |H3' |H4 |H5 | H5"
G' 8.01 6.04 [2.69 |281 |4.87 |428 |3.76
C? 7.56 5.42 6.09 [2.15 |254 |4.84 |428 |423 |4.18
T’ 7.43 1.70 560 | 217 |245 [490 |4.17
A 8.23 7.45 6.05 |277 |291 |[508 |442 |4.07 |4.16
G’ 7.67 572|248 [263 |498 |438 |420
(o8 7.26 5.27 550 | 1.93 [225 [480 |4.10 |4.20
X’ 7.70 592 250 [280 [500 [429 |4.12 |3.98
AP 8.02 7.58 6.01 |265 |277 |[503 |4.29 4.14
G’ 7.40 588 |247 |263 |4.66 |430 |423 |4.26
T'" 7.38 1.18 6.09 |220 |257 |485 421 |4.19
c! 7.64 5.73 6.12 225 |253 |4.87 4.13
ch? 7.71 5.84 6.28 |230 [230 |459 |4.07 |4.24
G" 7.85 568 249 |268 [484 418 |[3.68
G'" 7.86 562 270 |281 |[505 |4.40 |4.09
AP 8.22 7.95 631 |276 [295 |508 |452 |422 |427
c'e 7.24 5.23 581 | 195 |250 |[4.68 4.37
T" 7.37 1.53 6.02 |2.11 |244 |4.88
c' 7.38 5.54 593 |2.04 |246 |488 |4.13 |4.08 |4.04
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G" 7.89 582 (263 [265 [498 422 |412 |4.04
c® 7.45 5.32 591 (204 [245 |4.73 4.18

T 7.40 1.67 558 | 211 [240 |487 |4.14

A% 8.24 7.44 606 (276 [290 |5.06 |4.40 |4.05 |[4.16
G* 7.70 583 249 |266 |496 |4.37

c* 7.43 5.41 6.15 [2.13 [222 |448 |4.08 |4.19
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Table S3. NOE restraints utilized in the rMD calculation for the 5'-CpX-3' duplex with

stereoisomer 8.

Residue 1 Atom 1 | Residue 2 Atom 2 | Lower bond Upper Bond
1 DG5S HS8 1 DG5 HI' 3.33 4.51
1 DG5S H3' 1 DG5S HS8 2.77 4.92
1 DG5S H2' 1 DG5 HS8 1.80 2.44
1 DG5S H2" 1 DG5S HS8 2.99 3.93
1 DG5S H2" 1 DG5S H3' 2.14 2.82
2 DC H6 1 DG5S HS8 4.67 6.31
2 DC H6 1 DG5S H2" 2.06 2.78
2 DC H5 1 DGS5 HS8 3.31 4.49
2 DC H5 1 DG5S H3' 4.03 5.45
2 DC H5 1 DG5 H2" 2.60 3.46
2 DC H2' 2 DC H6 1.91 2.59
3 DT M7 2 DC H6 2.98 4.04
3 DT M7 2 DC H5 3.23 4.37
5 DG H3' 5 DG HI' 3.38 4.58
5 DG H3' 5 DG HS8 3.27 4.39
5 DG H2" 5 DG HI' 1.93 2.61
6 DC HS' 5 DG HI' 2.54 3.50
6 DC H6 5 DG HS8 3.60 4.92




Huang, H., et al.

6 DC H6 5 DG H3' 3.83 5.99
6 DC H5 5 DG HI' 3.84 5.39
6 DC H5 5 DG H8 3.15 4.27
6 DC H3' 6 DC H6 3.14 4.24
6 DC H2' 6 DC H3' 2.24 3.02
6 DC H2" 6 DC H5 3.12 5.54
6 DC H2" 6 DC H3' 242 3.28
9 DG H8 8 DA H8 3.04 4.12
10 DT H6 9 DG H8 3.69 4.99
10 DT M7 9 DG H8 3.01 4.07
10 DT H2' 10 DT H6 1.91 2.59
11 DC H6 10 DT H6 3.20 5.35
11 DC H5 10 DT H6 3.58 4.84
11 DC H5 10 DT M7 3.61 4.89
11 DC H5 10 DT H2' 2.87 3.89
12 DC3 H6 12 DC3 HI' 2.85 3.85
12 DC3 HS5 11 DC H6 3.52 4.76
12 DC3 H3' 12 DC3 HI' 3.34 4.52
12 DC3 H3' 12 DC3 H6 2.10 2.84
13 DG5 H3' 13 DG5 HI' 3.06 5.01
13 DG5 H2" 13 DG5 HI' 1.88 2.54
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14 DG H4' 13 DGS5 HI' 3.13 5.63
14 DG H8 14 DG H4' 4.42 5.61
14 DG H3' 14 DG H8 3.01 4.07
15 DA H8 14 DG H8 4.02 5.37
15 DA HS8 15 DA HI' 2.99 4.05
15 DA H2 15 DA HT' 4.05 5.49
15 DA H3' 15 DA HT' 3.19 4.31
15 DA H2' 15 DA HT' 2.27 3.07
15 DA H2" 15 DA HT' 1.98 2.68
16 DC HS' 15 DA HI' 2.52 3.40
16 DC HI' 15 DA HI' 3.68 4.55
16 DC HI' 15 DA H2 3.50 5.50
16 DC H6 15 DA HI' 2.97 4.01
16 DC H6 15 DA H8 343 4.65
16 DC H6 15 DA H3' 4.00 5.16
16 DC H6 15 DA H2" 2.26 3.06
16 DC H6 16 DC H5' 3.48 4.55
16 DC HS5 15 DA HT' 4.83 6.17
16 DC HS5 15 DA H8 3.22 4.36
16 DC HS5 15 DA H2' 2.83 3.83
16 DC HS5 15 DA H2" 2.99 4.05
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16 DC H3' 16 DC H6 3.17 4.29
16 DC H2' 16 DC HS' 3.78 4.70
17 DT M7 16 DC H6 2.53 3.43
17 DT M7 16 DC HS5 2.52 342
17 DT M7 16 DC H3' 2.95 3.99
17 DT M7 16 DC H2' 2.66 3.60
17 DT H3' 17 DT M7 4.34 5.86
17 DT H2' 17 DT M7 3.02 4.08
18 DC H6 17 DT H2' 2.23 3.75
19 DG HS8 18 DC H2' 2.70 3.68
20 DC H6 19 DG H8 4.20 5.38
20 DC H5 19 DG H8 3.59 4.85
21 DT M7 20 DC HS5 2.69 3.65
23 DG H3' 23 DG H8 3.39 4.51
24 DC3 H6 23 DG H8 3.76 4.65
24 DC3 H5 23 DG H8 3.84 4.74
24 DC3 HS5 23 DG H3' 4.92 7.00
24 DC3 H3' 24 DC3 HI' 3.30 4.46
24 DC3 H3' 24 DC3 H6 3.02 3.90
25 HNE M9 7 DGH H5' 3.45 4.53
25 HNE H1 25 HNE Q8 5.00 7.00

10
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25 HNE Hl 25 HNE H3 3.27 5.57
1 DG5 Q5' 1 DGS5 HI' 4.53 5.79
1 DG5 Q5' 1 DGS5 H8 3.19 431
1 DG5 Q5' 1 DGS5 H2' 2.97 4.03
1 DG5 Q5' 1 DG5 H2" 4.30 7.52
1 DG5S H4' 1 DG5 H8 4.06 5.48
2 DC HI' 3 DT M7 3.72 5.04
2 DC H3' 3 DT M7 3.27 4.43
2 DC H2" 3 DT M7 278 3.76
3 DT HI' 3 DT M7 4.00 5.40
5 DG H4' 5 DG HI' 2.47 3.33
5 DG H4' 5 DG H8 4.24 5.74
4 DA H3' 5 DG H8 4.30 6.33
4 DA H2' 5 DG H8 2.57 3.47
4 DA H2" 5 DG H8 2.23 3.03
6 DC HI' 6 DC H6 3.10 5.64
6 DC HI' 6 DC H2' 2.26 3.06
6 DC HI' 7 DGH H5" 4.13 5.27
6 DC HI' 7 DGH H8 3.23 4.37
6 DC HI' 25 HNE M9 6.38 8.64
6 DC HI' 25 HNE Q8 4.85 6.57

11
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7 DGH HI' 7 DGH H2" 1.80 2.44
8 DA H3' 9 DG H8 3.37 4.55
8 DA H3' 25 HNE M9 4.86 6.58
8 DA H2" 9 DG H8 2.23 3.01
9 DG HI' 10 DT H6 3.43 4.63
10 DT HI' 10 DT H6 3.26 4.42
10 DT HI' 11 DC HS5 3.44 4.66
9 DG H2' 10 DT M7 2.77 4.03
9 DG H2" 10 DT M7 2.56 3.46
10 DT H3' 11 DC H5 3.82 5.06
12 DC3 H4' 12 DC3 HI' 2.37 3.21
11 DC H3' 12 DC3 H6 3.19 4.71
11 DC H2" 12 DC3 H3' 3.52 5.18
13 DG5 Q5' 13 DG5S HI' 4.07 5.51
13 DG5 Q5' 13 DGS5 H8 3.25 4.41
13 DG5 Q5' 13 DGS5 H2' 3.14 4.26
13 DG5 Q5' 13 DG5 H2" 4.79 6.47
14 DG HS' 14 DG H8 3.40 4.60
15 DA H4' 15 DA HI' 2.69 3.63
15 DA H4' 15 DA H8 4.29 5.52
15 DA H4' 15 DA H2" 391 4.86

12
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16 DC H2" 17 DT M7 3.15 4.25
17 DT HI' 18 DC HS5 3.61 4.89
18 DC HI' 18 DC H2' 2.35 3.17
18 DC HI' 19 DG H8 4.06 5.38
18 DC H3' 18 DC H2' 1.95 2.63
19 DG HI' 19 DG H8 3.02 4.02
19 DG HI' 20 DC HS5 3.14 4.22
19 DG HI' 25 HNE H1 4.00 5.00
19 DG H2" 20 DC H5 2.30 3.12
20 DC H3' 21 DT M7 3.03 4.11
20 DC H2' 21 DT M7 2.65 3.58
21 DT HI' 21 DT M7 5.02 6.46
22 DA H3' 23 DG H8 4.20 5.64
22 DA H2" 23 DG H8 2.21 2.99
23 DG HI' 24 DC3 HI' 3.48 4.70
23 DG HI' 24 DC3 HS5 4.22 5.70
24 DC3 HS' 24 DC3 HI' 3.56 4.32
24 DC3 H4' 24 DC3 HT' 2.27 3.07
23 DG H2" 24 DC3 H3' 4.45 5.93
7 DGH H3' 25 HNE M9 4.15 5.61
7 DGH H3' 25 HNE Q8 3.36 4.52

13



Huang, H., et al.

8 DA H5' 25 HNE M9 2.51 3.39
8 DA H5' 25 HNE H52 3.66 8.00
8 DA H4' 25 HNE M9 4.77 6.45
8 DA HI' 25 HNE H3 2.16 2.92
8 DA H2 25 HNE H3 3.69 4.85
18 DC H2" 25 HNE H1 4.50 5.50
19 DG H4' 25 HNE H1 3.00 4.00
25 HNE H4 25 HNE H1 3.04 4.14
5 DG H2' 5 DG H8 1.95 2.63
6 DC HS5 5 DG H2' 3.14 4.26
6 DC H2' 6 DC HS5 3.52 4.41
9 DG H2' 9 DG H8 1.96 2.66
10 DT H6 9 DG H2' 3.04 4.12
10 DT H6 9 DG H2" 2.30 3.10
10 DT H2" 10 DT H6 2.86 3.68
10 DT H2" 10 DT M7 3.90 5.08
11 DC H2' 11 DC H6 1.96 242
13 DG5S H2' 13 DG5 HI' 2.23 3.01
14 DG HS' 13 DG5 HI' 2.64 3.56
14 DG H3' 14 DG HI' 3.65 4.78
14 DG H2' 14 DG HT' 2.27 2.97

14




Huang, H., et al.

14 DG H2" 14 DG HI' 1.92 2.60
15 DA H5' 14 DG HI' 3.12 4.62
16 DC H2' 16 DC H3' 1.98 2.68
16 DC H2" 16 DC H3' 2.35 3.19
18 DC HS5 17 DT H2" 2.19 2.95
20 DC H2' 20 DC HI' 2.86 3.86
20 DC H2' 20 DC H3' 1.74 2.36
20 DC H2" 20 DC HT' 1.78 240
20 DC H2" 20 DC H3' 3.05 3.81
21 DT HS' 20 DC HT' 2.31 2.87
21 DT M7 20 DC HI' 4.67 6.33
24 DC3 H6 23 DG H2" 2.08 2.82
24 DC3 H2" 24 DC3 HS5 3.22 5.54
25 HNE M9 20 DC HI' 5.03 6.81
25 HNE H52 20 DC HI' 3.25 4.41
25 HNE H4 25 HNE H51 1.97 2.59
25 HNE H4 25 HNE HS52 2.32 3.04
1 DG5S HI' 2 DC H5 3.37 4.57
4 DA HS8 5 DG H8 3.37 4.57
5 DG HI' 5 DG H2' 241 3.25
5 DG HT' 6 DC H6 3.14 3.92
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5 DG H2" 6 DC H6 2.17 3.01
5 DG H2" 6 DC HS5 2.93 4.07
6 DC H5' 6 DC H6 3.02 4.02
6 DC HI' 6 DC H2" 2.02 2.72
7 DGH HI' 7 DGH H8 297 3.91
7 DGH HI' 8 DA H8 2.55 3.45
7 DGH HI' 25 HNE M9 3.79 5.13
7 DGH H3' 7 DGH H2" 2.28 3.08
8 DA HS' 8 DA H8 3.61 4.89
8 DA HS' 25 HNE Q8 2.24 3.10
8 DA H5' 25 HNE H51 3.04 4.18
8 DA H4' 8 DA H8 4.26 5.76
8 DA H4' 25 HNE H51 2.67 3.51
8 DA H4' 25 HNE H52 4.09 5.06
8 DA HI' 8 DA H8 2.97 4.03
9 DG H4' 9 DG H8 3.82 5.18
9 DG H4' 9 DG H2" 2.93 3.83
9 DG HT' 9 DG H8 3.74 5.06
9 DG H3' 10 DT M7 4.00 5.39
10 DT H2' 11 DC H6 2.75 3.41
11 DC HI' 11 DC H2' 2.28 2.98

16
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11 DC HI' 12 DC3 HS5 4.63 6.52
13 DG5 H4' 13 DGS5 HI' 2.48 3.36
13 DG5 H3' 13 DGS5 H2" 2.26 2.98
14 DG H4' 14 DG HI' 2.68 3.62
14 DG H4' 14 DG H2" 2.94 3.98
15 DA H2' 16 DC H6 241 3.82
16 DC HI' 16 DC H6 3.51 4.75
16 DC HI' 16 DC H3' 3.87 5.31
16 DC HI' 16 DC H2' 2.34 3.06
15 DA H3' 16 DC H5 4.49 6.01
17 DT M7 17 DT H2" 3.71 4.95
18 DC H6 18 DC H2' 1.76 2.38
20 DC H4' 20 DC HI' 2.39 3.23
19 DG H3' 20 DC HS5 3.67 6.83
22 DA H8 23 DG H8 3.45 4.59
22 DA H2' 23 DG H8 2.49 4.47
23 DG H4' 23 DG H8 4.44 5.72
23 DG HI' 23 DG H3' 3.21 4.35
24 DC3 HI' 24 DC3 H6 2.82 4.18
24 DC3 HI' 24 DC3 H2' 243 3.23
24 DC3 HI' 24 DC3 H2" 1.84 2.50
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23 DG H2' 24 DC3 HS5 3.70 5.00
24 DC3 H3' 24 DC3 H2' 1.95 2.63
24 DC3 H3' 24 DC3 H2" 2.83 3.83
7 DGH H4' 25 HNE M9 2.66 3.66
8 DA H5" 25 HNE M9 3.21 4.35
18 DC HI' 25 HNE H1 4.00 5.00
2 DC HS5 1 DG5S H2' 2.46 3.32
2 DC H2' 2 DC H5 3.39 4.31
2 DC H2" 2 DC HS5 3.72 5.51
3 DT M7 2 DC H2' 2.70 3.66
4 DA H8 3 DT H6 3.99 5.39
7 DGH H3' 7 DGH H8 3.24 4.32
7 DGH H2' 7 DGH H8 2.03 2.75
7 DGH H2' 7 DGH H3' 2.04 2.76
7 DGH H2" 7 DGH H8 2.81 3.69
8 DA H3' 8 DA H8 3.14 4.04
8 DA H2' 8 DA HT' 2.29 3.09
8 DA H2' 8 DA H3' 2.02 2.72
9 DG H2" 9 DG H3' 2.19 297
12 DC3 HS5 11 DC H2' 2.82 3.82
19 DG H3' 19 DG H8 3.17 4.19

18
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19 DG H2" 19 DG H3' 2.44 3.30
20 DC H6 19 DG H2" 1.72 2.88
21 DT H3' 21 DT M7 4.74 6.42
21 DT H2' 21 DT M7 2.98 3.86
21 DT H2" 21 DT H3' 2.17 2.79
25 HNE Q8 8 DA H3' 4.06 5.50
25 HNE H22 25 HNE H51 3.00 5.00
25 HNE H21 25 HNE H51 3.00 5.00
25 HNE H3 8 DA H8 3.81 5.09
25 HNE H3 25 HNE H51 2.02 2.74
25 HNE Hl 25 HNE H51 3.50 5.50
1 DG5 HI' 1 DGS5 H2' 2.25 3.05
1 DG5 HI' 1 DGS5 H2" 1.91 2.59
1 DG5 H3' 1 DG5S H2' 1.71 231
2 DC HI' 3 DT H6 3.32 4.50
4 DA HI' 5 DG H8 3.27 4.43
5 DG HT' 5 DG H8 2.96 3.94
5 DG H3' 5 DG H2' 1.95 2.63
5 DG H3' 6 DC H5 5.04 6.82
6 DC H3' 7 DGH H8 4.52 6.12
6 DC H2' 7 DGH H8 3.37 4.21

19
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6 DC H2" 7 DGH H8 241 3.25
7 DGH H5' 7 DGH H8 3.28 4.44
7 DGH H5' 7 DGH H2' 3.10 4.20
7 DGH H5' 25 HNE Q8 3.00 4.00
7 DGH H5" 7 DGH H8 3.29 5.07
7 DGH H4' 7 DGH H8 4.35 5.89
7 DGH HI' 7 DGH H3' 3.32 4.50
7 DGH HI' 25 HNE Q8 2.29 3.09
8 DA H4' 8 DA HT' 2.11 2.85
8 DA H4' 25 HNE Q8 2.76 3.74
8 DA H4' 25 HNE Q6 4.64 5.86
8 DA H5" 8 DA H8 4.00 5.28
9 DG H8 9 DG H3' 3.22 4.36
10 DT H6 10 DT H3' 3.74 5.06
10 DT M7 10 DT H2' 3.00 3.98
10 DT HI' 11 DC H6 3.71 5.01
11 DC HI' 11 DC H6 2.87 3.77
11 DC HI' 12 DC3 H6 3.31 4.89
11 DC H3' 11 DC H2' 1.88 2.54
13 DG5 H3' 13 DG5 H2' 1.84 2.50
14 DG HI' 14 DG H8 2.94 3.98

20
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14 DG H3' 14 DG H2' 1.90 2.58
14 DG H3' 14 DG H2" 2.66 3.60
16 DC H3' 17 DT H6 3.70 4.54
17 DT HI' 17 DT H6 2.76 3.74
16 DC HI' 17 DT M7 3.47 4.69
19 DG H5' 19 DG H8 3.57 4.75
19 DG HS' 25 HNE H1 3.00 4.00
19 DG H5" 19 DG H8 4.23 5.73
19 DG H4' 19 DG H8 3.80 5.00
19 DG HI' 19 DG H2" 1.99 2.69
20 DC H2" 21 DT M7 2.98 4.02
21 DT H6 21 DT H2' 1.73 2.35
21 DT H6 22 DA H8 3.79 5.13
22 DA HI' 23 DG H8 3.48 4.44
23 DG H3' 23 DG H2' 1.90 2.58
23 DG H3' 24 DC3 H6 3.89 5.27
23 DG H2" 24 DC3 H5 2.98 4.04
20 DC HI' 25 HNE Q8 3.52 4.62
20 DC HI' 25 HNE H51 3.50 5.50
8 DA HS' 25 HNE Q6 3.35 4.45
25 HNE H52 25 HNE H22 3.93 4.67

21
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25 HNE H52 25 HNE H21 3.58 4.84
25 HNE H52 25 HNE H3 2.56 3.38
25 HNE H52 25 HNE HI 4.08 5.52
25 HNE M9 25 HNE H3 3.96 5.28
3 DT H6 2 DC H3' 3.43 4.53
3 DT H2' 3 DT H3' 1.82 2.46
4 DA HS8 3 DT H3' 4.26 5.76
4 DA HS8 3 DT H2' 3.33 4.51
8 DA HS8 7 DGH H2" 1.99 2.69
8 DA H2' 8 DA H8 1.94 2.62
12 DC3 H5 11 DC H3' 4.67 6.31
13 DG5 H3' 13 DGS5 H8 3.83 5.19
13 DG5 H2' 13 DGS5 H8 2.12 2.76
17 DT H6 16 DC H2' 2.45 3.31
22 DA H8 21 DT H3' 4.09 5.53
22 DA H8 21 DT H2' 3.03 4.11
25 HNE Q7 7 DGH HI' 3.06 4.00
25 HNE H4 25 HNE Q6 2.37 3.21
25 HNE H3 25 HNE Q6 3.43 4.63
25 HNE H3 25 HNE H21 2.05 2.67
25 HNE H1 25 HNE Q6 3.75 5.07
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2 DC H6 2 DC H3' 2.87 3.75
2 DC HI' 2 DC H2" 1.71 231
3 DT HI' 3 DT H6 2.89 3.85
3 DT HI' 3 DT H3' 3.00 4.06
3 DT HI' 3 DT H2' 2.29 3.03
3 DT HI' 3 DT H2" 1.80 2.44
3 DT M7 3 DT H2" 3.83 5.03
4 DA H4' 4 DA H2" 3.17 4.29
5 DG H3' 5 DG H2" 2.27 3.07
7 DGH H4' 7 DGH H2' 2.83 3.83
7 DGH H4' 7 DGH H2" 391 5.29
7 DGH H3' 8 DA H8 3.83 5.11
9 DG H4' 9 DG H2' 3.28 4.44
9 DG H3' 10 DT H6 3.83 6.59
10 DT H2" 11 DC HS5 2.86 3.88
11 DC H6 11 DC H3' 2.76 3.58
11 DC HI' 11 DC H2" 1.71 2.31
11 DC H2' 12 DC3 H6 2.65 3.39
13 DG5S H4' 13 DG5 H8 4.04 5.10
13 DG5S HI' 13 DG5 H8 2.87 3.89
14 DG H5" 14 DG H8 3.44 4.58
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16 DC H5 16 DC H2' 3.34 4.40
17 DT HI' 17 DT H2' 2.30 3.10
17 DT H3' 17 DT H2' 1.99 2.69
18 DC H6 18 DC H3' 2.90 3.92
20 DC H6 20 DC H3' 2.95 3.93
21 DT HI' 21 DT H3' 3.22 4.36
21 DT HI' 21 DT H2' 2.27 3.07
21 DT HI' 21 DT H2" 1.73 2.35
22 DA H4' 22 DA H2" 2.68 3.62
23 DG H3' 23 DG H2" 2.15 291
7 DGH H5' 25 HNE Q7 4.00 6.00
7 DGH H5' 25 HNE Q6 3.80 4.90
8 DA H4' 25 HNE Q7 3.04 4.12
8 DA H4' 25 HNE H21 3.66 4.78
8 DA H3' 25 HNE Q7 4.19 5.67
20 DC HI' 25 HNE Q7 542 6.92
20 DC HI' 25 HNE Q6 248 3.28
25 HNE Q8 25 HNE H3 3.26 4.26
19 DG H5" 25 HNE H1 4.00 5.00
25 HNE H22 25 HNE H1 2.50 3.50
2 DC H6 1 DG5 H3' 3.74 4.66
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DC H2' DC H3' 2.26 3.06
DC H2" DC H3' 2.18 2.84
DT H6 DC H6 3.37 4.57
DT H6 DC H2' 2.38 3.22
DT H6 DC H2" 2.01 3.49
DT H2' DT H6 1.92 2.60
DT H2" DT H3' 2.13 2.77
DA H3' DA HI' 2.95 3.89
DA H2' DA HT' 3.01 4.07
DA H2' DA H8 1.98 2.50
DA H2" DA HI' 1.85 2.51
DA H2" DA H8 2.80 3.78
DA H2" DA H3' 2.17 2.93
DC H6 DG H2' 2.69 3.99
DC H2' DC H6 1.91 2.59
DA H8 DGH H2' 2.81 3.65
DA H2" DA H8 3.22 4.00
DA H2" DA H3' 2.10 2.84
DG HS8 DA H2' 2.00 2.70
DG H2' DG HI' 2.58 3.18
DG H2' DG H3' 1.95 2.63
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9 DG H2" 9 DG HI' 2.04 2.76
10 DT M7 9 DG HI' 343 4.65
10 DT H3' 10 DT M7 4.13 5.53
10 DT H2' 10 DT H3' 1.79 241
10 DT H2" 10 DT H3' 2.37 3.11
11 DC H6 10 DT H2" 1.97 3.38
11 DC H2" 11 DC H3' 2.36 2.82
12 DC3 H6 11 DC H2" 2.27 3.07
12 DC3 H2' 12 DC3 H6 1.93 2.61
14 DG HS8 13 DG5S H2" 2.13 2.87
14 DG H2' 14 DG H8 2.03 2.51
15 DA H8 14 DG H2' 2.30 3.12
15 DA H2' 15 DA H8 2.33 3.09
15 DA H2' 15 DA H3' 1.84 3.40
15 DA H2" 15 DA H8 2.87 3.77
15 DA H2" 15 DA H3' 2.39 3.23
16 DC H2' 16 DC H6 1.80 2.44
16 DC H2" 16 DC H6 3.05 3.91
17 DT H6 16 DC H2" 2.06 3.86
17 DT H2' 17 DT H6 2.07 2.75
17 DT H2" 17 DT H6 2.76 3.60
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17 DT H2" 17 DT H3' 2.17 2.75
18 DC H6 17 DT H2" 2.05 3.88
18 DC H6 18 DC HI' 2.95 3.85
18 DC H5 17 DT H6 3.02 3.72
18 DC HS5 17 DT H2' 2.51 3.39
18 DC H2" 18 DC HT' 2.21 2.86
18 DC H2" 18 DC H6 3.17 3.81
18 DC H2" 18 DC H3' 2.56 3.32
19 DG H8 18 DC H3' 3.50 4.52
19 DG HS8 18 DC H2" 2.17 3.72
19 DG H2' 19 DG H8 2.09 3.57
19 DG H2' 19 DG H3' 2.23 2.87
20 DC H6 19 DG H2' 2.85 3.71
20 DC H5 19 DG H2' 2.51 3.39
20 DC H2' 20 DC H6 2.03 3.99
20 DC H2" 20 DC H6 2.97 3.97
21 DT H6 20 DC H2' 2.89 3.54
21 DT H6 20 DC H2" 2.35 3.11
21 DT M7 20 DC H6 2.70 3.26
21 DT H2" 21 DT M7 3.78 5.16
22 DA H2' 22 DA HT' 3.01 4.17
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22 DA H2' 22 DA H8 2.15 291
22 DA H2' 22 DA H3' 1.99 3.53
22 DA H2" 22 DA HI' 2.25 3.05
22 DA H2" 22 DA H8 3.25 4.41
22 DA H2" 22 DA H3' 2.59 3.51
23 DG HI' 22 DA H2 3.77 5.09
23 DG H2' 23 DG HT' 2.56 3.11
23 DG H2" 23 DG HT' 1.96 2.46
24 DC3 H6 23 DG HI' 2.93 3.97
24 DC3 H6 23 DG H2' 2.87 3.71
24 DC3 H2' 24 DC3 H6 1.94 2.58
25 HNE Q7 25 HNE M9 1.91 2.59
25 HNE Q8 25 HNE M9 2.37 3.78
25 HNE Q6 25 HNE M9 4.44 6.08
25 HNE H51 25 HNE M9 3.00 5.00
25 HNE H4 25 HNE M9 3.53 4.77
25 HNE H4 25 HNE Q7 248 3.50
25 HNE H4 25 HNE Q8 2.99 3.97
25 HNE H22 25 HNE Q6 3.51 4.75
25 HNE H22 25 HNE H4 1.95 2.63
25 HNE H21 25 HNE H4 2.95 3.60
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25 HNE H3 25 HNE Q7 2.89 3.73
25 HNE H3 25 HNE H4 1.99 2.69
25 HNE H3 25 HNE H22 2.04 2.76
25 HNE Hl 25 HNE H21 1.85 2.49
1 DG5S HI' 2 DC H6 2.66 3.60
1 DG5S H2' 2 DC H6 2.49 3.19
2 DC HI' 2 DC H6 2.88 3.76
2 DC HI' 2 DC H3' 2.98 3.90
3 DT M7 3 DT H2' 3.18 4.11
4 DA H4' 4 DA HT' 2.34 3.16
4 DA H4' 4 DA H8 4.32 5.84
4 DA H4' 4 DA H2' 3.15 4.25
3 DT HI' 4 DA H8 3.04 3.96
5 DG H4' 5 DG H2' 2.94 3.98
5 DG H4' 5 DG H2" 3.12 4.08
6 DC H4' 6 DC H6 3.47 4.51
6 DC HT' 6 DC H3' 3.68 4.70
7 DGH HI' 7 DGH H2' 2.39 3.05
7 DGH HI' 25 HNE Q6 3.34 4.38
7 DGH HI' 25 HNE H51 245 3.39
7 DGH HI' 25 HNE HS52 3.04 4.04
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8 DA HI' 8 DA H2" 2.35 2.92
8 DA HI' 9 DG H8 3.09 4.19
8 DA H4' 25 HNE H22 3.25 4.39
9 DG H4' 9 DG HI' 2.15 291
10 DT HI' 10 DT H2" 1.91 2.59
11 DC HI' 11 DC H3' 3.04 3.96
12 DC3 HI' 12 DC3 H2' 2.29 3.03
12 DC3 HI' 12 DC3 H2" 1.86 2.52
12 DC3 HS5 12 DC3 H2' 3.24 4.38
12 DC3 H3' 12 DC3 H2' 2.21 3.07
12 DC3 H3' 12 DC3 H2" 2.59 3.51
13 DG5 HI' 14 DG H8 3.14 4.24
13 DG5 H3' 14 DG H8 3.95 5.35
13 DG5 H2' 14 DG H8 2.27 2.99
14 DG HI' 15 DA H8 2.96 3.86
14 DG H3' 15 DA H8 3.67 4.97
14 DG H2" 15 DA H8 2.04 2.76
16 DC HI' 16 DC H2" 1.84 2.48
17 DT HI' 17 DT H2" 2.17 2.87
17 DT HI' 18 DC H6 2.64 3.56
8 DA H2 25 HNE H22 3.50 5.50
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8 DA H2 25 HNE H21 2.88 3.82
18 DC H5' 18 DC H6 3.08 4.02
18 DC H5" 18 DC H6 3.26 4.43
19 DG HI' 19 DG H2' 2.38 3.22
19 DG HI' 20 DC H6 2.26 3.06
19 DG HI' 25 HNE H51 3.50 5.50
19 DG HI' 25 HNE HS52 3.02 4.02
20 DC HI' 20 DC H6 2.95 3.99
20 DC HI' 21 DT H6 3.23 4.23
20 DC H3' 21 DT H6 3.52 4.66
21 DT HI' 21 DT H6 291 3.67
21 DT HI' 22 DA H8 2.97 3.95
21 DT H3' 21 DT H2' 1.75 2.37
22 DA H4' 22 DA HI' 2.50 3.38
22 DA H4' 22 DA H8 4.05 5.03
22 DA H4' 22 DA H2' 2.93 3.97
23 DG H4' 23 DG HI' 222 3.00
23 DG H4' 23 DG H2' 2.86 3.82
23 DG HS8 23 DG H2' 1.98 2.68
24 DC3 HS5 24 DC3 H2' 3.66 4.66
7 DGH H5" 25 HNE M9 3.68 4.98
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7 DGH H4' 25 HNE Q7 3.33 4.33
7 DGH H4' 25 HNE Q8 2.40 3.34
8 DA H5' 25 HNE Q7 2.25 2.97
8 DA H5" 25 HNE Q8 2.65 3.47
7 DGH HS' 25 HNE H51 3.50 5.50
7 DGH HS' 25 HNE H52 4.52 5.60

DGH represents residue X’ without HNE moiety; HNE with a residue No. 25 represents HNE

moiety; M7 represents the methyl protons of thymine; HNE protons were named as: HNE H1

(X" H8); HNE H21 (X’ H7%); HNE H22 (X’ H7"); HNE H3 (X’ H6); HNE H4 (X’ H11); HNE

H51 (X7 H12%); HNE H52 (X’ H12P); HNE Q6 (X’ H13); HNE Q7 (X’ H14); HNE Q8 (X’

H15); HNE M9 (X’ H16).
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Table S4. NOE Restraints Utilized in the rMD Calculation for the 5'-CpX-3' Duplex with

Stereoisomer 10.

Residue 1 Atom 1 | Residue 2 Atom 2 | Lower bond Upper bond
1 DG5S H3' 1 DG5 HS8 3.30 4.46
1 DG5S H2" 1 DG5 H3' 2.07 2.81
2 DC H6 1 DG5 HS8 3.88 5.24
2 DC H6 1 DG5S H2' 3.04 3.76
2 DC H6 1 DG5S H2" 2.16 2.92
2 DC H5 1 DG5S HI' 3.83 5.17
2 DC H5 1 DG5S HS8 3.43 4.65
2 DC H5 1 DG5S H2" 2.44 3.30
2 DC H2' 2 DC H6 1.91 2.59
2 DC H2" 2 DC H6 3.01 3.69
3 DT M7 2 DC H6 3.37 4.55
3 DT M7 2 DC H5 3.53 4.77
3 DT M7 2 DC H2" 3.22 3.98
5 DG H3' 5 DG HI' 2.62 4.42
6 DC H6 5 DG HI' 3.65 4.95
6 DC H6 5 DG HS8 4.11 5.55
6 DC H6 5 DG H3' 3.89 5.19
6 DC H5 5 DG HI' 3.76 5.08
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6 DC H5 5 DG H8 3.30 4.46
6 DC H3' 6 DC H6 3.31 4.47
6 DC H2' 6 DC HS5 3.18 4.30
6 DC H2' 6 DC H3' 2.09 2.83
6 DC H2" 6 DC H5 3.62 5.62
6 DC H2" 6 DC H3' 2.30 3.12
7 DGH HS8 6 DC H6 3.69 4.99
7 DGH HS8 6 DC H2' 2.69 3.65
8 DA HS8 7 DGH H8 3.57 4.69
9 DG H8 8 DA H8 3.60 4.70
9 DG H8 8 DA H3' 3.60 5.95
9 DG H3' 9 DG HI' 2.89 391
9 DG H2" 9 DG H3' 2.21 2.81
10 DT M7 9 DG HI' 3.92 5.30
10 DT M7 9 DG H2" 2.78 3.76
10 DT H3' 10 DT M7 4.05 5.47
10 DT H2' 10 DT M7 3.06 4.14
11 DC H6 10 DT H6 4.15 5.03
11 DC HS5 10 DT H6 3.59 4.93
11 DC HS5 10 DT M7 3.79 5.13
12 DC3 HS5 11 DC H6 3.61 4.77
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12 DC3 H3' 12 DC3 H6 2.33 3.15
13 DG5 H3' 13 DGS5 HI' 2.75 5.37
14 DG H5' 13 DGS5 HI' 2.76 3.74
14 DG H8 14 DG HS' 3.86 5.22
14 DG H3' 14 DG HI' 3.00 4.06
14 DG H3' 14 DG H8 3.55 4.39
15 DA HS8 14 DG H8 4.18 5.38
15 DA HS8 15 DA HT' 3.20 4.32
15 DA H2 15 DA HT' 4.62 6.40
15 DA H3' 15 DA HT' 3.56 4.47
15 DA H2' 15 DA HI' 248 3.36
15 DA H2" 15 DA HI' 2.01 2.73
16 DC H5' 15 DA HI' 2.61 3.53
16 DC HI' 15 DA HI' 3.93 5.31
16 DC HI' 15 DA H2 292 3.96
16 DC H6 15 DA HI' 3.10 4.66
16 DC H6 15 DA H8 3.60 4.72
16 DC H6 15 DA H3' 4.12 8.75
16 DC H6 16 DC H5' 3.94 4.89
16 DC H6 16 DC HI' 3.47 4.69
16 DC HS5 15 DA HT' 4.12 5.92
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16 DC H5 15 DA H8 3.03 4.09
16 DC H5 15 DA H2' 3.25 4.41
16 DC H5 15 DA H2" 3.54 4.72
16 DC H3' 16 DC HI' 3.18 4.46
16 DC H3' 16 DC H6 2.73 4.46
16 DC H2' 16 DC HI' 2.30 3.12
16 DC H2' 16 DC H5 3.47 4.37
16 DC H2" 16 DC H5 4.59 6.21
17 DT H6 16 DC HI' 3.61 4.89
17 DT M7 16 DC HT' 4.00 542
17 DT M7 16 DC H6 2.64 3.58
17 DT M7 16 DC HS5 2.75 3.73
17 DT M7 16 DC H2' 2.78 3.76
17 DT M7 16 DC H2" 3.05 4.71
17 DT H2' 17 DT M7 343 4.65
18 DC H5 17 DT M7 3.97 5.37
19 DG H8 18 DC H3' 3.69 4.81
19 DG H3' 19 DG H8 3.15 4.38
20 DC H6 19 DG H8 3.96 5.36
20 DC HS5 19 DG H8 3.33 4.51
20 DC HS5 19 DG H3' 4.09 5.53
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20 DC H3' 20 DC H6 3.62 4.96
20 DC H2' 20 DC HS5 3.61 4.89
20 DC H2" 20 DC HS5 3.93 5.70
21 DT M7 20 DC HS5 2.87 3.87
21 DT M7 20 DC H2' 2.81 3.81
24 DC3 H6 24 DC3 HI' 3.61 5.00
24 DC3 HS5 23 DG H8 3.95 5.15
24 DC3 H3' 24 DC3 HI' 3.42 5.64
24 DC3 H3' 24 DC3 H6 2.98 4.02
24 DC3 H3' 24 DC3 H5 4.68 6.20
1 DG5 Q5' 1 DG5S HI' 4.55 6.27
1 DG5 Q5' 1 DGS5 H8 3.20 4.34
1 DG5 Q5' 1 DGS5 H2' 3.46 4.30
1 DG5 Q5' 1 DG5S H2" 4.19 5.67
2 DC HI' 3 DT M7 4.37 5.45
5 DG H4' 5 DG HI' 2.46 3.34
5 DG H4' 5 DG H8 4.71 6.37
4 DA H3' 5 DG H8 3.56 6.64
6 DC H4' 6 DC H6 3.49 4.55
6 DC HT' 6 DC H6 3.31 4.47
6 DC HT' 6 DC H3' 3.80 4.96
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6 DC HI' 6 DC H2' 2.40 3.26
5 DG H2' 6 DC HS5 3.48 4.70
5 DG H2" 6 DC HS5 2.83 3.83
7 DGH H5" 7 DGH H8 5.17 6.99
7 DGH HI' 7 DGH H8 3.47 4.69
7 DGH HI' 7 DGH H3' 3.25 4.41
7 DGH HI' 7 DGH H2" 1.83 2.47
7 DGH HI' 8 DA H8 3.56 4.51
7 DGH H2' 8 DA H8 241 3.19
8 DA H5" 8 DA H8 4.37 6.10
8 DA HI' 8 DA H3' 2.96 3.94
8 DA H2 9 DG HI' 3.13 4.09
10 DT HI' 10 DT H6 3.17 4.29
9 DG H2' 10 DT M7 2.88 3.58
11 DC H5' 11 DC H6 3.14 4.26
11 DC HI' 12 DC3 H6 3.50 4.74
11 DC HI' 12 DC3 H5 4.46 6.04
11 DC H3' 12 DC3 H6 3.85 5.45
11 DC H3' 12 DC3 H5 4.20 5.56
12 DC3 HI' 12 DC3 H6 3.17 4.29
12 DC3 HI' 12 DC3 H3' 3.03 4.19
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13 DG5 Q5' 13 DGS5 HI' 4.70 6.36
13 DG5 Q5' 13 DGS5 H8 3.30 4.46
13 DG5 Q5' 13 DGS5 H2' 3.40 4.60
13 DG5 Q5' 13 DGS5 H2" 4.18 5.52
13 DG5 H4' 13 DG5 H8 3.48 4.70
14 DG H4' 14 DG HI' 2.63 3.55
14 DG H4' 14 DG H8 5.05 6.41
15 DA H4' 15 DA HI' 2.73 3.69
15 DA H4' 15 DA H2' 2.84 3.84
15 DA H4' 15 DA H2" 3.66 4.96
17 DT HI' 18 DC HS5 2.81 5.65
18 DC HI' 18 DC H3' 3.04 3.96
18 DC HI' 19 DG H8 2.72 4.24
18 DC H6 19 DG H8 3.39 4.51
18 DC H2' 19 DG H8 2.44 3.16
19 DG H4' 19 DG H8 3.24 6.13
19 DG HI' 19 DG H8 2.95 3.93
19 DG HI' 20 DC H5 2.95 3.99
20 DC HI' 20 DC H3' 2.33 5.63
20 DC HI' 21 DT M7 3.59 4.85
23 DG H4' 23 DG H8 4.82 6.31
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23 DG HI' 24 DC3 HI' 3.66 4.96
24 DC3 H4' 24 DC3 HI' 2.52 3.40
23 DG H3' 24 DC3 HS5 4.66 6.36
5 DG H3' 5 DG H8 3.73 5.36
6 DC H6 5 DG H2" 2.37 3.35
6 DC H2" 6 DC H6 277 4.66
9 DG H3' 9 DG H8 3.68 4.98
10 DT M7 9 DG H3' 3.15 4.27
13 DG5S H2' 13 DG5 HI' 2.87 3.75
13 DG5S H2" 13 DG5 HI' 1.89 2.55
23 DG H2" 23 DG H8 2.75 3.55
2 DC H3' 3 DT M7 3.26 4.42
4 DA HI' 5 DG H8 2.88 3.90
4 DA H2" 5 DG H8 2.25 3.05
5 DG H5' 5 DG H8 3.15 4.27
5 DG HI' 5 DG H2" 1.96 2.64
5 DG HT' 6 DC H4' 3.24 4.24
6 DC HT' 6 DC H2" 1.95 2.63
6 DC HI' 7 DGH H8 4.16 5.76
6 DC H3' 7 DGH H8 3.79 5.13
8 DA H2" 9 DG H8 2.35 3.17
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9 DG HI' 9 DG H2" 1.80 2.44
12 DC3 H4' 12 DC3 HI' 2.45 3.31
13 DG5 H4' 13 DGS5 HI' 2.48 3.36
14 DG HI' 14 DG H2' 2.67 3.61
14 DG HI' 14 DG H2" 1.96 2.66
14 DG H4' 14 DG H2" 3.01 4.07
15 DA H5" 15 DA H8 4.18 5.66
15 DA H2' 16 DC H6 3.06 3.92
15 DA H2" 16 DC H6 2.16 292
17 DT HI' 17 DT H2' 248 3.36
17 DT HI' 17 DT H2" 1.73 2.33
18 DC H5 18 DC H2' 3.17 4.21
18 DC H2" 19 DG H8 2.18 2.94
19 DG H5' 19 DG H8 3.81 5.15
19 DG H5" 19 DG H8 4.12 6.22
20 DC HI' 20 DC H6 3.29 4.45
20 DC H2" 21 DT M7 2.94 3.98
22 DA HI' 23 DG H8 3.10 4.20
22 DA H2" 23 DG H8 2.23 3.01
23 DG H2' 24 DC3 H5 3.43 4.55
24 DC3 HI' 24 DC3 H2' 2.38 3.69
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24 DC3 HI' 24 DC3 H2" 1.78 240
24 DC3 H3' 24 DC3 H2' 1.96 2.66
24 DC3 H3' 24 DC3 H2" 2.76 3.79
11 DC H2' 11 DC H3' 1.98 2.68
17 DT H6 16 DC H2' 2.81 3.65
1 DG5S H4' 1 DG5 H8 3.96 4.96
1 DG5S HI' 1 DG5 H8 3.32 4.48
1 DG5S H3' 1 DG5 H2' 1.88 2.54
2 DC HI' 3 DT H6 3.48 4.35
3 DT HI' 3 DT H6 2.89 3.91
2 DC H2' 3 DT M7 2.74 3.72
3 DT H3' 3 DT H2' 2.00 2.70
4 DA H2' 5 DG H8 2.99 4.41
5 DG HI' 5 DG H2' 2.50 3.38
5 DG HI' 6 DC HS' 2.68 3.62
7 DGH H3' 7 DGH H2' 2.21 2.99
8 DA HI' 8 DA H8 341 4.59
8 DA HI' 8 DA H2' 2.33 3.05
8 DA HI' 9 DG H8 2.63 3.57
8 DA H3' 8 DA H2' 2.08 2.82
10 DT H6 10 DT H2' 1.89 2.55
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11 DC HI' 11 DC H3' 3.72 4.80
11 DC HI' 11 DC H2' 2.81 3.69
11 DC HI' 11 DC H2" 1.73 2.35
12 DC3 H5' 12 DC3 HI' 3.51 4.57
12 DC3 HS5 12 DC3 H3' 4.07 5.51
13 DG5 H3' 13 DG5 H2" 2.17 2.93
14 DG HI' 14 DG H8 3.03 4.11
14 DG HI' 15 DA H5" 3.81 5.88
14 DG H4' 14 DG H2' 291 3.95
15 DA HS' 15 DA H8 3.50 4.74
15 DA H5' 15 DA H2' 3.19 4.31
15 DA H5' 15 DA H2" 4.01 5.25
16 DC H3' 16 DC H2' 2.04 2.76
16 DC H3' 17 DT M7 3.68 4.98
18 DC H3' 18 DC H2' 2.07 2.81
23 DG H4' 23 DG HI' 2.45 3.31
22 DA H3' 23 DG H8 3.75 6.05
2 DC HS5 1 DG5S H2' 2.72 3.68
4 DA HS8 3 DT H2' 2.85 4.42
6 DC H6 5 DG H2' 3.23 4.51
7 DGH H3' 7 DGH H8 3.43 4.65
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7 DGH H2" 7 DGH H3' 2.17 2.93
11 DC H5 10 DT H2' 2.94 3.98
11 DC H2' 11 DC HS5 341 4.47
12 DC3 H5 11 DC H2' 3.02 4.11
12 DC3 H2' 12 DC3 H5 3.28 4.36
16 DC H2" 16 DC H6 2.90 3.84
20 DC H2' 20 DC H6 1.90 2.64
22 DA HS8 21 DT H2' 2.76 3.92
24 DC3 H6 23 DG H3' 3.92 5.76
1 DG5S HI' 1 DG5 H3' 3.50 4.74
1 DG5 HI' 1 DG5S H2' 2.40 3.32
1 DG5 HI' 1 DGS5 H2" 1.95 2.63
1 DG5 HI' 2 DC H6 3.23 4.37
2 DC H5" 2 DC H6 3.67 4.97
2 DC H4' 2 DC H6 3.76 5.08
2 DC HI' 2 DC H6 3.56 4.82
2 DC HI' 2 DC H2' 2.28 2.98
3 DT HI' 3 DT H3' 3.19 4.31
3 DT HI' 3 DT H2' 2.27 3.07
3 DT HI' 3 DT H2" 1.78 240
3 DT H6 3 DT H3' 3.04 4.12
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4 DA H4' 4 DA H2" 3.31 4.13
5 DG H8 5 DG H2' 1.72 2.32
7 DGH H4' 7 DGH H8 4.51 6.11
8 DA H8 8 DA H3' 3.24 4.38
8 DA HI' 8 DA H2" 1.90 2.56
9 DG H4' 9 DG H8 3.76 4.90
9 DG H3' 9 DG H2' 2.10 2.92
10 DT HI' 10 DT H2' 248 3.18
10 DT H2" 11 DC HS5 3.18 4.10
11 DC H6 11 DC H3' 2.96 4.00
11 DC H6 11 DC H2' 1.84 2.50
13 DG5 H3' 13 DGS5 H2' 2.07 2.81
14 DG HI' 15 DA HS' 2.75 3.73
16 DC HI' 16 DC H2" 1.80 2.44
17 DT HI' 17 DT H3' 2.87 3.89
17 DT H2' 18 DC HS5 2.54 3.44
17 DT H2" 18 DC HS5 2.95 4.19
18 DC HI' 18 DC H2' 2.39 3.09
19 DG H3' 20 DC H6 4.05 5.51
20 DC HI' 20 DC H2' 2.30 3.04
21 DT HI' 21 DT H3' 3.33 4.51
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21 DT HI' 21 DT H2' 2.37 3.13
21 DT HI' 21 DT H2" 1.80 2.44
22 DA H4' 22 DA H2" 2.96 3.94
23 DG H8 23 DG H3' 3.27 4.43
23 DG HI' 23 DG H2' 2.32 3.04
24 DC3 HS' 24 DC3 HI' 3.43 4.63
23 DG H2" 24 DC3 H5 2.62 3.54
2 DC H3' 2 DC H6 2.67 3.61
2 DC H3' 2 DC H5 4.56 6.00
2 DC H2' 2 DC H3' 1.84 2.50
2 DC H2" 2 DC H3' 2.53 3.29
3 DT H6 2 DC H2' 2.60 3.52
3 DT H2' 3 DT H6 1.79 243
4 DA H5' 3 DT HI' 241 3.27
4 DA H8 3 DT HI' 2.75 3.73
4 DA H8 3 DT H6 3.58 4.84
4 DA HS8 4 DA HS' 4.05 5.47
4 DA HS8 4 DA HI' 3.06 3.96
4 DA H3' 4 DA HI' 2.96 3.94
4 DA H2' 4 DA HT' 2.86 3.86
4 DA H2' 4 DA H8 2.10 2.60
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4 DA H2' 4 DA H3' 2.23 3.01
4 DA H2" 4 DA HI' 1.94 2.51
4 DA H2" 4 DA H8 2.70 3.64
4 DA H2" 4 DA H3' 2.61 3.31
5 DG H8 4 DA H8 3.58 4.84
6 DC H2' 6 DC H6 1.88 2.54
7 DGH HS' 6 DC HI' 2.49 3.37
7 DGH HS8 7 DGH HS' 342 4.62
7 DGH H2' 7 DGH H8 2.01 2.73
7 DGH H2" 7 DGH H8 3.27 3.93
8 DA H8 7 DGH H2" 2.03 2.81
8 DA H2' 8 DA H8 2.26 3.06
9 DG H8 8 DA H2' 2.81 3.79
10 DT H6 9 DG H2' 3.02 3.86
10 DT H6 9 DG H2" 2.03 2.81
10 DT M7 9 DG H8 3.03 4.11
10 DT H3' 10 DT H6 3.05 4.01
10 DT H2' 10 DT H3' 1.85 249
10 DT H2" 10 DT H6 3.21 4.25
10 DT H2" 10 DT H3' 2.50 3.38
11 DC H6 10 DT H2' 2.57 3.47
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11 DC H5 10 DT H3' 4.08 5.46
11 DC H2" 11 DC H3' 2.18 2.88
12 DC3 H6 11 DC H2" 2.18 3.10
12 DC3 H2' 12 DC3 H6 2.18 2.98
12 DC3 H2" 12 DC3 H6 291 3.87
13 DG5 H3' 13 DG5 H8 3.32 4.48
13 DG5S H2' 13 DG5 H8 1.98 2.68
14 DG HS8 13 DG5 H3' 4.75 5.97
14 DG HS8 13 DG5 H2' 2.39 3.23
14 DG HS8 13 DG5S H2" 221 2.86
14 DG H2' 14 DG H8 2.11 2.61
15 DA H8 14 DG H2' 2.84 3.84
15 DA H8 14 DG H2" 2.38 3.22
15 DA H2' 15 DA H8 1.89 2.57
15 DA H2' 15 DA H3' 2.18 2.94
15 DA H2" 15 DA H8 2.81 3.63
15 DA H2" 15 DA H3' 2.08 2.82
17 DT H2' 17 DT H6 2.20 3.04
17 DT H2' 17 DT H3' 2.25 3.11
17 DT H2" 17 DT H6 2.98 3.79
17 DT H2" 17 DT H3' 2.69 3.65
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18 DC H6 17 DT H2' 2.76 3.74
18 DC H5 17 DT H3' 4.20 5.68
18 DC H3' 18 DC H6 2.81 3.59
18 DC H3' 18 DC HS5 4.51 6.09
18 DC H2' 18 DC H6 1.95 243
18 DC H2" 18 DC H6 2.87 3.75
18 DC H2" 18 DC H3' 2.13 2.89
19 DG H2' 19 DG H3' 2.33 3.29
19 DG H2" 19 DG H3' 2.11 2.85
20 DC H6 19 DG H2' 3.21 4.21
20 DC H6 19 DG H2" 2.38 3.04
20 DC H5 19 DG H2' 2.69 3.65
20 DC H5 19 DG H2" 2.80 3.78
21 DT H6 21 DT HI' 2.83 3.75
21 DT M7 20 DC H6 2.47 3.35
21 DT H3' 21 DT M7 3.93 5.33
21 DT H2' 21 DT H6 2.38 3.30
21 DT H2' 21 DT H3' 2.12 2.81
21 DT H2" 21 DT H6 2.83 3.83
21 DT H2" 21 DT H3' 2.28 3.08
22 DA HS' 21 DT HT' 242 3.28
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22 DA H8 21 DT HI' 2.84 3.84
22 DA H8 21 DT H6 3.68 4.98
22 DA H8 21 DT H3' 3.45 4.67
22 DA H8 22 DA HS' 4.02 5.22
22 DA HS8 22 DA HI' 2.85 3.85
22 DA H2' 22 DA HT' 2.90 3.92
22 DA H2' 22 DA H8 2.26 2.88
22 DA H2' 22 DA H3' 2.31 2.93
22 DA H2" 22 DA HT' 1.83 2.47
22 DA H2" 22 DA H8 2.75 3.73
22 DA H2" 22 DA H3' 2.67 3.61
23 DG H8 22 DA H2' 3.12 4.22
23 DG H2' 23 DG H8 1.77 2.39
23 DG H2' 23 DG H3' 1.99 2.69
23 DG H2" 23 DG H3' 2.07 2.79
24 DC3 H6 23 DG H2' 3.30 3.99
24 DC3 H6 23 DG H2" 2.31 3.29
24 DC3 H2' 24 DC3 H6 L.77 2.39
1 DG5S HS8 1 DG5 H2' 1.93 2.61
1 DG5S HS8 1 DG5 H2" 3.04 3.73
1 DG5S H3' 2 DC H6 4.00 542
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DG5 H3' DC HS5 3.87 5.23
DC H5' DC H6 3.50 4.74
DC HI' DC H3' 2.98 3.88
DC HI' DC H2" 1.80 2.44
DT H4' DT HI' 2.54 3.36
DT H3' DT H2" 2.14 2.78
DT H3' DA H8 3.47 5.35
DA H5" DA H8 3.80 5.14
DA H4' DA H8 4.27 5.77
DA H4' DA H2' 3.12 4.22
DG H4' DG H2' 3.35 4.53
DG H4' DG H2" 3.30 4.46
DG H3' DG H2' 2.14 2.90
DG H3' DG H2" 2.18 2.88
DC H4' DC HI' 2.70 3.66
DC H5' DC H6 3.26 4.28
DC H2" DGH H8 2.33 3.15
DGH H3' DA H8 4.06 5.50
DA H4' DA H8 4.00 5.40
DA HI' DA H2 3.44 4.66
DA H3' DA H2" 2.11 2.79

51




Huang, H., et al.

9 DG HI' 9 DG H8 3.13 4.03
9 DG HI' 9 DG H2' 243 3.05
9 DG H3' 10 DT H6 3.75 4.93
10 DT HI' 10 DT H2" 1.96 2.66
10 DT HI' 11 DC H6 2.69 3.51
11 DC HI' 11 DC H6 2.86 3.80
12 DC3 HI' 12 DC3 H2' 2.17 2.93
12 DC3 HI' 12 DC3 H2" 2.06 2.78
12 DC3 H3' 12 DC3 H2" 241 3.27
13 DG5S HI' 13 DG5 H8 3.22 4.36
13 DG5 HI' 14 DG H8 3.23 4.37
14 DG H3' 14 DG H2' 2.04 2.76
14 DG H3' 14 DG H2" 2.10 2.78
14 DG H3' 15 DA H8 3.83 5.07
14 DG HI' 15 DA H8 2.96 4.00
16 DC H6 16 DC H2' 1.84 2.48
16 DC H3' 17 DT H6 3.69 4.99
16 DC H2" 17 DT H6 2.24 2.84
17 DT HI' 17 DT H6 2.74 3.72
17 DT HI' 18 DC H6 2.87 3.89
18 DC HI' 18 DC H2" 2.27 2.95
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19 DG HI' 19 DG H3' 3.01 3.99
19 DG HI' 19 DG H2' 243 3.15
19 DG HI' 19 DG H2" 2.20 3.08
19 DG HI' 20 DC H6 2.66 3.60
19 DG HS8 19 DG H2' 2.12 2.98
20 DC HI' 20 DC H2" 1.99 2.69
20 DC HI' 21 DT H6 271 3.60
21 DT H4' 21 DT HT' 2.35 3.17
22 DA H4' 22 DA HT' 2.49 3.37
22 DA H4' 22 DA H8 4.57 6.19
22 DA H4' 22 DA H2' 3.35 4.53
22 DA H5" 22 DA H8 3.75 5.01
23 DG HI' 23 DG H3' 3.33 4.51
23 DG HI' 23 DG H2" 1.78 242
23 DG HI' 24 DC3 H6 3.22 4.36
23 DG HI' 24 DC3 HS5 4.18 5.66
23 DG H4' 23 DG H2' 2.92 3.94
23 DG H4' 23 DG H2" 3.62 4.90
25 HNE H1 25 HNE Q2 2.15 291
25 HNE H1 25 HNE H3 3.50 4.50
25 HNE H1 25 HNE H4 3.11 4.13
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25 HNE Hl 25 HNE H51 3.71 5.01
25 HNE Hl 25 HNE H52 4.00 5.00
25 HNE Hl 25 HNE Q6 3.00 4.00
25 HNE Q2 25 HNE H51 3.50 4.50
25 HNE Q2 25 HNE H52 3.00 4.00
25 HNE Q2 25 HNE Q6 2.50 3.50
25 HNE H3 25 HNE Q2 2.01 2.71
25 HNE H3 25 HNE H4 1.79 243
25 HNE H3 25 HNE H51 3.24 4.38
25 HNE H3 25 HNE H52 3.00 4.00
25 HNE H3 25 HNE Q6 342 4.62
25 HNE H4 25 HNE Q2 3.00 4.00
25 HNE H4 25 HNE H51 2.00 3.00
25 HNE H4 25 HNE H52 1.87 2.53
25 HNE H4 25 HNE Q6 2.50 3.50
25 HNE Q6 25 HNE M9 2.87 3.99
25 HNE Q7 25 HNE M9 2.50 3.50
25 HNE Q8 25 HNE M9 2.00 3.00
8 DA H2 25 HNE H4 4.00 5.00
8 DA H2 25 HNE H51 3.50 4.50
8 DA H2 25 HNE HS52 2.53 3.49
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8 DA H2 25 HNE Q6 3.00 4.00
8 DA H2 25 HNE Q7 3.00 4.00
8 DA H2 25 HNE Q8 4.50 5.50
7 DGH HI' 25 HNE Q2 4.50 5.50
7 DGH HI' 25 HNE H3 3.21 4.35
8 DA HI' 25 HNE H3 3.47 4.69
8 DA HI' 25 HNE H51 3.20 4.50
8 DA HI' 25 HNE H52 2.50 3.50
8 DA HI' 25 HNE Q6 3.90 5.16
9 DG HI' 25 HNE Q6 4.00 5.00
9 DG HI' 25 HNE Q7 2.50 3.50
9 DG HI' 25 HNE Q8 3.99 5.01
9 DG HI' 25 HNE M9 4.50 5.50
17 DT HI' 25 HNE Q6 4.37 591
17 DT HI' 25 HNE Q7 4.00 5.00
17 DT HI' 25 HNE Q8 4.00 5.00
18 DC HI' 25 HNE H1 4.16 5.48
18 DC HI' 25 HNE Q2 4.00 5.48
18 DC HI' 25 HNE Q6 2.89 3.97
18 DC HI' 25 HNE Q7 3.67 4.97
18 DC HI' 25 HNE Q8 3.69 5.13
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18 DC HI' 25 HNE M9 4.58 6.20
19 DG HI' 25 HNE HI 3.50 4.50
19 DG HI' 25 HNE Q2 2.45 3.31
19 DG HI' 25 HNE H3 3.71 5.95
25 HNE H51 9 DG H2" 5.00 6.00
25 HNE Q7 9 DG H2" 3.25 4.41
25 HNE Q8 9 DG H2" 4.50 5.50
25 HNE H51 9 DG H2' 5.00 6.00
25 HNE Q7 9 DG H2' 4.12 5.58
8 DA H4' 25 HNE H51 3.50 4.50
8 DA H4' 25 HNE H52 4.00 5.00
8 DA H4' 25 HNE Q6 5.00 6.00
8 DA H4' 25 HNE Q7 5.50 6.50
9 DG H4' 25 HNE Q6 4.00 5.00
9 DG H4' 25 HNE Q7 2.50 3.50
9 DG H4' 25 HNE Q8 4.50 5.50
9 DG H4' 25 HNE M9 3.44 4.72
9 DG HS' 25 HNE M9 4.50 5.50
9 DG H5" 25 HNE M9 4.51 6.11
10 DT HS' 25 HNE M9 4.31 5.93
10 DT H5" 25 HNE M9 4.86 6.58
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18 DC H4' 25 HNE M9 2.98 4.04
18 DC H5' 25 HNE M9 4.19 6.01
18 DC H5" 25 HNE M9 4.21 5.63
19 DG H4' 25 HNE HI 2.50 3.50
19 DG HS' 25 HNE H1 3.36 4.48
19 DG H5" 25 HNE H1 3.67 4.89
20 DC HS' 25 HNE H1 4.00 5.00

DGH represents residue X’ without HNE moiety; HNE with a residue No. 25 represents HNE

moiety; M7 represents the methyl protons of thymine; HNE protons were named as: HNE H1

(X" H8); HNE Q2 (X’ H7); HNE H3 (X’ H6); HNE H4 (X’ H11); HNE H51 (X’ H12%); HNE

H52 (X’ H12P); HNE Q6 (X’ H13); HNE Q7 (X’ H14); HNE Q8 (X’ H15); HNE M9 (X’ H16).
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Table SS. Torsion Angles Derived from rMD Structure of Stereoisomer 8 by 3DNA.

Base alpha beta gamma delta epsilon zeta chi

G' 59.5 138.9 -175.1 -92.4 -113.9
C? -68.7 174.0 55.4 115.6 -172.7 -89.0 -121.3
T -65.2 169.1 55.0 121.6 -172.1 92.1 -116.7
A 723 176.8 49.5 116.0 -175.4 -96.1 -120.3
G’ -67.5 173.7 54.0 124.8 178.2 97.9 -120.3
(o8 -63.0 -178.9 55.4 126.6 -172.4 -102.8 -125.3
X’ -68.3 -165.1 43.4 138.1 175.7 -94.2 97.9
AP -61.7 173.2 573 116.5 -173.6 -90.4 -117.2
G’ -65.7 169.7 52.1 116.8 -177.8 -95.7 -122.5
T -63.5 177.5 54.2 117.5 -172.1 -94.3 -126.0
c! -68.4 174.2 56.2 116.4 -169.0 -87.2 -118.2
ch 723 165.2 51.7 88.2 -129.5
G" -178.1 96.5 -174.7 923 -142.3
G'" -62.4 -177.9 54.7 137.2 -174.9 -94.4 -108.6
AP -68.1 176.8 53.2 129.6 -177.9 -92.9 -105.1
c'e -65.7 169.2 57.6 104.2 -171.1 -89.5 -130.8
T" -67.9 176.0 53.5 131.6 -169.3 -110.6 -108.1
c'® -74.5 170.8 61.8 137.6 -148.1 -118.0 -113.7
G" -53.8 139.8 55.7 108.2 -178.4 -107.0 -127.3
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c”? -61.3 179.7 52.6 127.9 -171.2 -89.7 -127.8
T -66.4 175.0 52.2 124.3 -173.5 -90.3 -116.9
A* -69.3 174.6 51.1 110.1 -173.1 93.6 -125.3
G* -68.6 177.7 49.6 124.8 -175.7 93.5 -114.1
c* -66.0 170.3 56.3 118.2 -125.8

alpha: O3'(i-1)-P-O5'-C5'; beta: P-O5'-C5'-C4'; gamma: O5'-C5'-C4'-C3'; delta: C5'-C4'-C3'-03";

epsilon: C4'-C3'-0O3'-P(i+1); zeta: C3'-O3'-P(i+1)-O5'(i+1); chi for pyrimidines (Y): O4'-C1'-N1-

C2; chi for purines (R): O4'-C1'-N9-C4
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Table S6. Torsion Angles Derived from rMD Structure of Stereoisomer 10 by 3DNA.
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base alpha beta gamma delta epsilon zeta chi

G' 53.8 141.1 -177.4 -99.0 -113.0
C? -70.2 176.9 57.6 120.6 -176.2 -93.4 -123.2
T -63.3 173.0 57.0 126.6 -175.5 -94.7 -116.8
A -68.4 177.9 51.3 128.6 -178.6 -101.8 -115.1
G’ -66.6 -177.9 51.1 131.6 -179.5 -95.6 -116.1
(o8 -64.0 177.1 56.8 117.5 -173.8 -94.3 -125.1
X’ -67.7 -178.3 49.0 124.5 -171.1 -89.5 -111.0
AP -65.3 165.8 56.3 117.1 174.5 -102.0 -110.9
G’ -61.9 171.1 61.6 126.7 -177.7 -97.5 -131.8
T -64.6 -170.7 49.5 131.8 -176.0 -93.8 -115.1
c! -65.7 171.6 56.7 116.6 -169.3 -90.0 -122.1
ch 74.4 171.0 51.2 96.1 -130.9
G" -174.0 132.4 -170.2 -93.7 -127.1
G'" -69.2 178.5 50.6 128.4 -177.9 -102.4 -114.7
AP -66.1 -179.9 54.1 133.4 177.2 -96.0 -110.5
c'e -63.3 174.1 59.8 123.1 -176.2 -96.9 -130.1
T" -67.0 -172.5 49.1 126.0 -168.6 -105.0 -119.0
c'® -70.8 175.4 57.1 125.1 -179.6 -93.3 -107.5
G" -62.4 169.7 54.1 129.5 -178.5 -109.1 -114.2
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c”? -65.5 -179.1 55.2 136.3 -175.6 -93.0 -117.7
T -69.1 173.4 56.6 115.3 -176.8 93.4 -126.6
A* -64.6 177.6 52.1 126.4 -174.5 -96.1 -119.1
G* -68.7 179.0 50.4 124.7 -178.1 -101.2 -113.1
c* -64.6 172.4 58.4 126.8 -122.6

alpha: O3'(i-1)-P-O5'-C5'; beta: P-O5'-C5'-C4'; gamma: O5'-C5'-C4'-C3'; delta: C5'-C4'-C3'-03";
epsilon: C4'-C3'-0O3'-P(i+1); zeta: C3'-O3'-P(i+1)-O5'(i+1); chi for pyrimidines (Y): O4'-C1'-N1-
C2; chi for purines (R): O4'-C1'-N9-C4
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Figure S1. Force field parameters of HNE atoms in cyclic hemiacetal stereoisomers used for

rMD calculation obtained from DFT simulation at B3LYP/6-31G* level.
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