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Structural Refinement of the S(61,3) Adduct

Mixing times 150, 200, 250 ms were used for the NOESY experiments as a
function of mixing time. Overlapped cross peaks between styrene aromatic protons
and DNA protons were not included in the NOE intensities used by MARDIGRAS.
The magnitudes of expected NOEs between styrene aromatic protons and DNA
were predicted by inspection of molecular models. Distances between styrene
aromatic protons and DNA protons obtained from inspection of model structures
were assigned as strong, medium, and weak distance restraints in MD calculations,
with ranges 1.8-2.5 A, 1.8-35 A, and 1.8-5 A, respectively. Restraints involving
water-exchangeable protons were also incorporated in the MD calculations and
were estimated by comparing these NOE intensities with those of known distances
in the similar region.

Including NOE and empirical distance restraints, a total of 356 distance
restraints were used for the MD calculations, of which 50 were base-pairing
restraints, 3 were base-step restraints, between nucleotides G® and A*, A* and C?,
and 5%°A" and G®. Three were internucleotide distance restraints between
nucleotides G* and A* A* and C®, and T" and G'8, which were as follows: r[G® H2'-
A* HS8] = 3.50 + 0.24, r[A*H1-C° H5] = 3.50 + 0.2 A, and r[TY H2"-G® HS8] = 2.45 +
0.2 A, and one was cross strand distance restraint between nucleotides A® and G*,
which was as follows: r[AS H2-G* H1' =5.10 + 0.2A.

The MD calculations were initialized by assigning a random set of velocities
that fit a Maxwell-Boltzmann distribution at 1300 K to all of the atoms. Sets of 5
MD calculations were initiated using random seeds, starting from both IniA and
IniB. Simulated annealing was carried out for 7 ps, with the force constants of 10

kcal/mol.A2 for empirical hydrogen bonding and base-pair planarity restraints, and
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50 kcal/mol.A? as the maximum constant for NOE restraints. To control the
temperature, the molecules were weakly coupled to a temperature bath with a
target temperature of 1300 K and a coupling constant of 0.05 ps [Berendsen, H.J.C.,
Postma, J.P.M., van Gunsteren, W.F., DiNola, A., & Haak, J.R. (1984) J. Phys.
Chem. 81, 3684-3690]. The force constants were scaled up to 100 and 150
kcal/mol.A? for the empirical restraints and NOE restraints, respectively, during the
next 7 ps with the temperature maintained at 1300 K. The temperature was
maintained at 1300 K for 3 ps, and decreased to 300 K for a period of 3 ps, and then
kept at 300 K for 2 ps using the high force constants. The force constants were
scaled down to 20 and 50 kcal/mol.A? for the empirical restraints and NOE
restraints, respectively, for a period of 4 ps and kept at those values for 14 ps. The
structures from the last 5 ps were averaged, and energy minimized for 300

iterations by the conjugated gradient method to give the final structures.
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Table S1. Assignments (ppm) of the base and deoxyribose protons of the S(61,2)

adduct, corresponding to the major conformation.

H2 H8 H6 H5 H1' H2' H2" H3 CH,
Cc’ 735 560 545 157 211 445
G 7.71 524 249 254 4.380
G 7.63 546 248 2,59 4.86
A* 7.63 7.99 6.01 247 273 4.90
C° 6.97 5.056 540 1.63 2.15 4.60
X8 6.82 17.79 526 210 2.30
A’ 747 7.84 586 2.36 2.65 4.86
G 7.53 495 239 241
A? 7.15 7.93 580 246 273 4.88
A® 742 1784 581 237 267 4.85
G" 7.36 574 217 2.07 4.42
ek 7.62 561 556 2.14 239 441
T 7.51 6.02 2.09 245 1.45
T 7.34 6.01 2.09 247 1.47
C» 7.51 5.60 5.74 200 237 4.65
T 7.18 6.00 1.98 246 1.28
™ 7.28 547 182 225 4.64 1.60
G® 7.74 582 2.06 2.64
™ 7.16 588 198 236 4.63 1.17
c® 739 547 574 196 221 4.64
c* 730 5561 538 1.82 213 4.64
G* 7.76 596 248 2.20 4.51
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Table S2. Assignments (ppm) of the base and deoxyribose protons of the S(61,3)

adduct.
H2 H8 H6 H5 H1' H2' H2" H3' H4'" CH,
C! 742 b5.72 556 1.65 217 452 3.89
G 7.74 528 251 257 4.81 4.13
G 7.65 549 250 262 4.88 4.24
A* 7.65 8.00 6.04 250 274 4.87 4.30
C® 7.04 509 530 180 217 4.61 397
A® 7.14 17.86 5.87 232 269 483 4.20
X' 7.15 17.79 547 240 240 4.81 4.20
G 7.52 551 232 257 484 424
A® 7.20 7.94 574 249 272 489 4.26
A" 752 7.87 587 242 270 487 4.26
G" 7.44 584 220 2.10 4.44 4.02
Cc* 7173 577 572 216 245 451 3.95
T 7.52 6.04 2.09 250 4.77 1.56
™ 7.33 5.88 236 246 1.50
c*» 742 503 595 209 2.46
T 7.22 566 184 232 4.64 394 157
T 7.32 5.77 2.18 244 4.77 3.88 151
G* 7.69 581 244 263 4.78 4.22
T 7.13 5.87 2.00 236 4.72 4.09 1.17
c?® 741 549 579 197 226 467 3.99
c% 733 555 547 184 218 467 3.95
G* 7.81 6.02 249 223 4.54 4.03
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Table S3. Assignments (ppm) of the exchangeable imino and amino protons of the

major conformation for the S(61,2) adduct.

base-pair imino amino
gg;ﬁ" CN4H(z2 CN4Hg,)2

G2.C21 13.03 6.94 8.56
G3.C20 12.64 6.68 8.24
A4.T19 13.63

C5.G18 12.29 6.57 8.12
X6.T17 13.55

A7.T16 13.11

G8.C15 12.38 6.81 8.20
A9.T14 13.74

Al0,T13 14.14

8C N4H(j,). non-hydrogen-bonded proton of the amino group of cytosine;

C N4H(p). hydrogen-bonded proton of the amino group of cytosine.
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Table S4. Assignments (ppm) of the exchangeable imino and amino protons of the

S(61,3) adduct.

base-pair imino amino
gg;}flﬂ CN4Hy) 2 CN4Hp,)2 AN6H
G2.C21 13.03 6.90 8.58
G3.C20 12.65 6.61 8.25
A4.T19 13.55
C5.G18 12.29 6.38 7.98
A6.T17 13.56
X7.T16 13.76 7.36
G8.C15 12.19 4.19 8.06
A9.T14 13.78
Al0.T13 14.05

4C N4H(,). non-hydrogen-bonded proton of the amino group of cytosine;

C N4H(p). hydrogen-bonded proton of the amino group of cytosine.
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Table S5. Distance restraints derived from NOE data using MARDIGRAS for the

S(61,3) adduct.

Class 1 Distance Restraints
Basel Atom 1

SOOI OTOTIOTOTT T OTOT T OT O B b B B W W G WD DD DD DD e e e et b

H1'
Hé6

H2'
Hz'l
Hzli
H3'
H3'
H1'
HS8

H2'
Hzll
H2"
Hzll
H1'
H2ll
H2"
H3'
HT'

H2'
H2||
H3'
H3'
H1'
He
He
He
Heé
H5
H5
H5
H2'
H2'
H2'
H3'
H3'
H3'
H1'
H2'
H2'
Hzll

Base2 Atom 2

OO UTUTOTUTUTOT b B B OTA b i CUR B B A D AR W W W LN NN D N

H4'
HT
H6

H4'
Hé6

H2'
Hzll
H4'
Hz"
H8

H4'
HY'
H8

H4'
H4'
HT'
HT'
H4'
HT
H4'
H1'
HT'
HS8

H4'
H1'
H2'
H2"
H4'
HS8

H2'
Hzll
HT'
He6

H5

H6

H2'
H2ll
H4'
H4'
HS8

H4'

Dist.
2.86
2.81
2.27
2.59
2.6
2.15
2.18
3.12
29
2.49
3.04

2.55
2.55
3.87
1.97
4.26
3.21
4.89
3.89
2.51
4.27
3.76
3.75
3.55
3.8

2.57
4.09
3.88
3.52

3.56
2.56
3.87
4.04
2.76
2.96
2.81
3.54
2.78
3.92

Lower
2.66
2.61
2.07
2.39
2.05
1.95
1.98
2.92
1.9
2.29
2.84
1.8
2.35
2.35
3.25
1.77
3.71
3.01
4.39
3.56
2.21
3.87
3.47
3.25
3.35
3.6
2.17
3.61
3.68
3.02

2.86
2.36
3.67
3.84
2.26
2.76
2.61
3.28
2.58
3.54

Upper
3.76
3.81
2.61
4.09
3.6
2.35
2.78
3.62
3.18
2.69
3.94
2.2
3.55
3.55
4.49
2.17
4.81
3.71
5.09
4.22
2.71
447
4.05
4.25
3.75
4.1
2.77
4.89
4.08
3.72
3.2
3.76
2.76
4.37
4.24
2.96
3.16
3.61
3.8
2.98
4.3
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H2ll
H3'
H8
HT
H38
H8
H8
H8
H3'
H1'
H2'
H2'
Hzll
HZII
H1'

HS8
H8
H8
H8
H2'
Hzll
Hzll
HY

HS8
H2'
H2'
Hzll
Hzll
H3'
HS8
HS8
H2'
HZ”
H2"
Hz 1]
H3'
H1
H2'
H2'
Hzll
H6
H6
Me
Me
H3'
H6
H6

LUWHEHOQOXVORROLROLOLLEETIAANNNJIUTO O

HS

HT'
He

H4'
HY'
H2'
H2ll
H3'
H1'
H4'
HY1'
H8

H1'
H8

H4'
HT'
HT
H2'
H2ll
H3'
H8

H4'
HS8

H4'

Hzll
H4'
H8
H4'
H8
HY'
HY'
H2'
H8
H4'
HY
HS8
HZII
H4'
H1'
Hé
H6
H3'
HT'
He
H5
H6
HY'
HZH

3.5

4.01
4.81
2.9

4.64
3.4

3.02
4.23
4.2

2.79
2.57
2.69
1.95
3.23
2.75
4.35
4.37
3.54
2.98
4.7

2.35
3.28
3.33
2.85
3.91
2.28
4.04
2.62
3.01
24

3.71
3.28
3.8

2.89
2.67
2.05
2.92
2.96
2.95
2.29
2.44
3.3

3.4

3.61
3.37
3.69
2.98
3.85
2.17

3
3.36
4.61
2.7
3.64
3.2
2.52
4.03
3.45
2.59
2.33
2.49
1.75
2.94
2.55
4.15
3.76
3.32
1.98
4.26
2.15
2.94
2.85
2.65
3.71
2.08
3.44
2.12
2.81
2.2
3.31
3.08
3.6
2.09
2.47
1.85
2.72
2.58
2.75
2.03
2.17
2.72
2.95
2.97
3.17
3.49
2.78
3.65
1.97
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4.66
5.01
3.6

4.84
3.8

3.52
4.73
4.95
3.59
2.81
2.89
2.15
3.52
3.65
4.55
4.57
3.76
3.18
5.1

2.55
4.08
3.92
3.65
4.11
2.48
4.63
2.82
4.01
3.7

4.57
3.48

3.09
4.07
2.25
3.62
3.34
3.65
2.99
2.71
3.88

4.25
3.87
4.69
3.78
4.05
2.37
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14
14
14
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20

He6
Me
H3'
H6
H6
H5
H2'
H2'
H2'
H2Il
H1'
Heé
Hé6
Hé6
Hé6

H6
Me
Me
H2'
H2'
HZ”
H3'
H6
Me
H2'
H2'
H2l1
H3'
H1'
H2ll
Hzll
H3'
H3'
He6
H6
H6
H6
He
Me
Me
Me
Me

H2'
H2"
H3'
H6
Hé6

14
13
14
14
14
14
15
15
15
15
16
15
15
15
15
16
16
15
16
16
16
16
16
16
16
17
17
17
17
18
18
18
18
18
18
18
18
19
19
18
18
18
18
19
19
19
19
19
19

HT
H2'
HY'
HY'
H2'
H2'
H1'
He

H5

H1'
H4'
HT'
He6

H2'
H2|l
H4'
H1'
H5

He

HT'
He

H2'
H2'
H6
HT'

H1'
HY'
H4'
H4'
H8

HT'
HS8

H1'
H2'
H2ll
H4'
HT'
H38

H2'
H2ll
H3'
H6

H6

He6

H2'
HY1'
H2'

3.87
3.01
4.05
3.03

2.84
2.58
191
3.1

231
2.65
3.76
4.85
3.53
2.64
3.57
3.94
3.93
2.84
3.09
2.71
2.95
2.87

3.3

2.64
4.04
1.93
3.94
2.75
3.13
2.94
4.01
3.89
3.52
3.52
2.48
3.5

3.92
3.52
3.69
3.58
4.16
2.81
2.29
2.67
2.51
3.7

10

3.48
2.81
3.52
2.83
3.8

2.64
2.38
1.71
2.74
2.11
2.45
3.46
4.65
3.33
2.44
3.35
3.67
3.73
2.64
2.79
2.51
2.69
2.17
3.25
3.1

24

3.84
1.73
3.7

2.55
2.86
2.16
3.81
3.69
2.99
3.32
2.28
3.3

3.57
3.32
2.79
2.78
3.96
2.61
2.09
2.47
2.31
3.5

3.8
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4.26
3.21
4.25
3.73
4.2
3.34
2,78
2.11
4.3
2.51
3.75
4.06
5.05
3.73
2.84
4.87
4.21
4.63
3.04
3.56
291
3.65
3.07
4.75
4
2.84
4.84
2.13
4.29
3.65
4.03
3.72
4.69
4.09
4.28
4.02
2.68
4.8
4.12
3.92
3.89
3.78
5.16
3.01
2.49
3.57
2.71
3.9
4.2
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Class 2 Distance Restraints

AW WWN R

H6
H6
H5
H2'
H2'
H2'
H2'
Hzll
H1'
He6
H6
H5
H5
H2'
H2'
H2ll
Hzll
HT
HS8
Hzll
Hzll
H3
H3'
HS8
HS8
HS8
H6
H5
H1'
HS8
HB'
HBII
Me
H5
H1l
H41
H41
H6
HB'
HBII

H2'
H2'
H8
H8
H8
H2|I
H8

20
20
19

DD N DN DO DD DN DO DD N DO DD B BN N DD BN B DN b
NNNNMRNMRMEEREHEQOOOOMROOOOO

-3

AT I IIJITJWDRARRRDOW

[VRVVIN I S

H4'
H1'
H6
H4'
HT
Hé
H5
H6
H4'
H1'
H2'
H6
Hzll
He
H5
H1'
He
H4'
H2ll
H1'
H8
H8
H2'
H2'
H8
H2Il
H8
HT'

H4'
H5

H3'
HY
H2ll
HS8

H1'

3.73
3.32
3.5

2.98
3.3

2.11
3.39
2.88
2.6

3.18

3.9

3.056
2.11
4.03

2.3
2.53
2.28

2.37
3.73
2.38
3.5

2.45
4.8
3.5
5.1

2.85
2.96
34
3.4
3.4
4.3
4.3
3.75

4.25

3.96
4.19
3.09
3.83
2.87
3.32
3.66

11

3.23
2.99
3.27
2.63
2.76
191
3.09
2.21
24
2.98
3.8
3.7
2.55
1.91
3.83
1.8
21
2.33
2.08
1.8
2.12
3.563
2.18
3.3
4.6
2.25
4.5
3.3
4.9
4.8
2.65
2.73
1.8
1.8
1.8
3.6
3.6

3.5
3.5

3.76
3.99
2.89
3.63
2.51
2.56
3.46
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4.83
3.65
4
3.78
3.74
231
4.39
3.55
3.6
3.38
4.2
4.1
3.25
2.31
4.23
22
3.6
3.73
2.48
2.2
3.67
3.93
2.58
4
5.4
2.65

T S U1 UT U O O QO ¢
(SIReh

4.45
4.39
4.79
4.03
3.23
3.74
3.86
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H38
H3
H38
H2"
Hzll

Hzll

QOWOWOTIIONUTUTOUTOCT U i W W

Hzl!
H3'
HT1'
H4'
HS8
H3'
HT'
Hé6
HY'
H2'
Hzll
H1'
HS8
HT'
H8
H4'
HT'
HT'
H38
H2'
H3'
HT'
H8
H2ll
H4'
HI'
HT'
H4'
H1'
H1'
He
H2'
H2'
H6
HY'
Hé6
H6
Hé6
HT'
He
He
Hzll
H1'
H2'
H2”
He
Hé6
H1'
H1'

2.88
4.6

3.82
3.63
3.46
4.87
3.88
3.4

3.5

4.41
3.41
4.64
3.96
4.13
4.02
4.11
3.9

3.99
3.9

3.67
4.42
4.08
3.79
3.77
4.76
4.03
44

3.85
3.09
3.92
3.39

3.48
2.5
4.22
4.02
24
21
3.8
3.88
4.05
2.16
3.38
3.48

1.95
24

3.68
3.88

12

2.46
4.4

3.34
3.35
2.94
4.67
3.64
2.71
3.3

3.88
1.91
3.76
3.76
3.74
3.82
3.56
3.69
3.69
2.98
3.47
3.8

3.67
3.19
2.07
4.56
3.53
3.86
3.65
2.89
3.72
2.75
3.8

2.88
2.3

3.67
3.26
2.2

19

3.56
3.48
3.6

1.86
2.38
2.78
2.5

1.75
2.1

3.48
3.41

- 7329 /1
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3.11
4.8
4.02
3.91
3.98
5.07
4.12
3.6
3.7
5.02
3.61
4.84
4.16
4.52
4.22
4.66
4.1
4.29
4.82
3.87
5.29
4.49
4.59
4.47
4.96
4.23
4.94
4.76
3.53
4.12
4.03
4.2
3.68
3.6
4.42
4.22
2.6
3.6
4
4.47
4.25
2.58
4.52
3.68
3.5
2.15
3.6
4.08
4.35
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19 H6 18
19 Me 18
19 H3' 19
20 H6 19
20 H5 19
21 H6 20
21 H6 21
21 H5 20
22 H2' 22
Class 3 Distance Restraints
1 H6 1
2 HS8 1
5 H2" 5
8 HS8 8
10 HS8 9
13 H6 12
15 H5 14
15 H5 14
17 H6 16
17 Me 16
18 HS8 17
18 HS8 17
19 HT' 4
19 H6 18
19 H2' 19
20 H6 19
22 HS8 22
22 HS8 22
Class 4 Distance Restraints
1 H3' 1
1 H3' 1
2 H8 1
2 HS8 2
2 HS8 2
2 H3' 2
3 HS8 2
3 HS8 3
3 HS8 3
3 H3' 3
4 HS8 4
5 H3' 5
6 HS8 6
7 HA 6
7 HS8 7
8 HS8 7
8 HS8 7
8 H8 7

H3'
HY'
H1'
Hzll
H2'
H2l|
H1'
H2'
H8

H4'
H2'
H5

HT'
HY'
Hzll

H2"
H1'
H3'
H2'
H3'

H8

H6
H4'
HT1'

H1'
He

H1'
H4'
HT
H8

H3'
H4'
HT
H8

H4'
HT'
H4'
H8

H4'
HY
HS8

H3'

4.66

3.92
2.29
3.08
2.46
3.97
3.28
2.29

4.69
3.99
5.99
3.88
3.81
2.73
5.18
3.57
3.62
4.95

4.04
5.01
5.09
5.03
4.89
4.58
3.84

4.01
3.23
3.53
4.67
3.85
3.47
4.32
4.7

3.69
3.77
4.72
3.92
4.61
4.56
4.9

3.63
4.8

4.39

13

3.96
3.7

3.72
2.09
2.88
2.26
3.55
3.08
2.09

4.26
3.69
5.36
3.68
3.41
2.13
4.98
2.56
3.42
4.75
3.5

3.69
4.81
4.89
4.53
4.69
4.38
3.64

3.77
2.81
3.23
4.42
3.65
3.01
4.12
4.4

3.48
3.02
4.29
3.72
4.36
4.36
4.5

2.93
4.55
3.61
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5.36
4.3

4.12
2.49
3.4

2.66
4.58
3.83
2.49

5.28
4.29
6.62
4.08
4.21
3.32
5.38
3.77
4.02
5.15
4.1

4.84
5.21
5.29
5.23
5.09
5.08
4.04

4.25
4.23
3.83
4.92
4.05
3.98
5.02
5
3.9
4.22
5.15
4.12
5.11
5.36
5.3
4.25
5.05
5.17
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H8
H3'
H8
H8
HS8
HS8
H8
H3'
H6
Hé

H2'
H6
Me
Me
H3'
Me
HS8
HS8
H3'
H3'
H6
HS8
HS8
HS8
H3'

H4'
HS8
H4'
H1
H4'
HS8
H3'
HS8
H1'
H6
HY
H6
H2'
HI1'
H1'
H6
HT
H6
H4'
He6
Me
H3'
HY
Hé6
H?2'
HT'

4.69
3.6

4.82
3.84
4.65
4.71
4.33
3.54
3.65
5.04
4.07
2.2

3.85
4.07
4.03
3.12

4.8
4.5
3.15
5.81
4.29
3.81
4.65
3.8
3.94

14

4.44
29

441
3.64
4.26
4.43
3.64
3.1

3.02
4.84
3.87

3.46
3.87
3.83
2.92
3.7

4.5

4.3

2.95
5.28
3.65
3.61
4.45
3.6

3.74
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4.94
4.3
5.23
4.04
5.23
4.99
5.03
3.98
4.28
5.24
4.27
2.4
4.24
4.27
4.23
4.02
4.2
5.1
4.95
3.85
6.34
4.93
4.01
5.12
4
4.14



