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Figure S1. Difference of the fluorescence of 1 UM dansyl-cyclen in the presence of 10 uM
thymine and 1 uM dansyl-cyclen in buffer.
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Figure S2. Difference of the fluorescence of 1 UM dansyl-cyclen in the presence of 11 uM 5’-
GGTGG-3 and 1 uM dansyl-cyclen in buffer. Fluorescence was corrected for the fluorescence
of DNA strand by subtracting the fluorescence of a buffer solution containing 11 pM 5'-
GGTGG-3'.
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Figure S3. Relative fluorescence of dansyl-cyclen in the presence of thymine and guanosine

15

[DNA base], uM

monophosphate. Fluorescence has not been normalized in order to show the differencein signa

between the two titrations.

Table S1. R? and Fine values of data fit using one-site binding model.

_ Fx
K+ X
R? Fmax
System Trial1 | Trial2 | Trial3 | Trial 1 Trial 2 Trial 3
Thymine 0.98363 | 0.97348 | 0.97458 | 1.05+0.01 | 0.99+0.02 | 1.06+0.02
Thymidine monophosphate 0.96251 | 0.92456 | 0.95749 | 1.00+0.02 | 1.07+0.04 | 1.081+0.02
Guanosine monophosphate 0.97626 13561
5-AATAA-3 0.97744 | 0.92067 | 0.92045 | 1.01+0.02 | 1.10+0.05 | 1.03+0.04
5-GGTGG-3 0.96771 | 0.89706 | 0.91119 | 1.00+0.02 | 0.91+0.02 | 0.91+0.03
5 -CCTCC-3 0.97658 | 0.95983 | 0.94509 | 1.06+0.03 | 1.20+0.06 | 1.14+0.06
5-GCACGAATAACGACG-3
3 -CGTGCTTXTTGCTGC-E a 0.9687 | 09664 | 0.9361 | 1.00+0.01 | 0.99+0.02 | 0.99+0.02
5-GCACGGGTGGCGACG-3
3 -CGTGCCCX CCGCTGOE 0.95835 | 0.9124 | 0.95781 | 1.06+0.04 | 1.09+0.05 | 1.01+0.02
5'-GCACGCCTCCCGACG-3
3 -COTGCGGX GGGCTGCS 0.96342 | 0.93164 | 0.95988 | 1.15+0.05 | 1.02+0.04 | 0.97+0.02
5-GCACGTTTTTCGACG-3
3 -COTGCAAXAAGCTGC-5 0.97787 | 0.96633 | 0.95501 | 1.00+0.02 | 1.10+£0.02 | 0.99+0.03

a Asprevioudy reported in ref. 5.
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Figures 4 (left) and S5 (right). Optimized geometry of anionic thymine bound to dansyl-

cyclen.

Cartesian coordinates of optimized geometry of anionic thymine-cyclen complex
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Table S2. Atom types and charges for anionic thymine/dansyl-cyclen complex as used in Amber
8.0. Thymine atom types are first, starting with glycosidic nitrogen and continuing clockwise.
Cyclen atom types start with Zinc, move into the cyclen ring with the sulfonamide nitrogen and
move counter-clockwise. Dansyl atom types start with the sulfur, move into the naphthalene ring
and begin by moving away from ring junction, continuing around entire ring and ending with
tertiary amine.

Table Entry Atom Type RESP Charge
1 N* -0.0048
2 CM -0.2066
3 H4 0.2012
4 CM 0.0168
5 CT -0.3957
6 HC 0.1289
7 HC 0.1289
8 HC 0.1289
9 C 0.6096

10 @) -0.5279
11 N -0.7929
12 C 0.6662
13 O -0.5997
14 Zn 0.7475
15 n -0.2358
16 c3 0.0103
17 hl 0.0507
18 hl 0.0507
19 c3 -0.0201
20 hl 0.0610
21 hl 0.0610
22 n3 -0.1318
23 hn 0.2452
24 c3 -0.1831
25 hl 0.1050
26 hl 0.1050
27 c3 0.0864
28 hl 0.0770
29 hl 0.0770
30 n3 -0.5801
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31 hn 0.3378
32 c3 0.0864
33 hl 0.0770
34 hl 0.0770
35 c3 -0.1831
36 hl 0.1050
37 hl 0.1050
38 n3 -0.1318
39 hn 0.2452
40 c3 -0.0201
41 hl 0.0610
42 hl 0.0610
43 c3 0.0103
44 hl 0.0507
45 hl 0.0507
46 A 0.7323
47 o] -0.4411
48 o] -0.4411
49 ca -0.0561
50 ca -0.0735
51 ha 0.1351
52 ca -0.1657
53 ha 0.1430
54 ca -0.0622
55 ha 0.1106
56 ca -0.0400
57 ca 0.2087
58 ca -0.1407
59 ha 0.1246
60 ca -0.0961
61 ha 0.1357
62 ca -0.3262
63 ha 0.2040
64 ca 0.1709
65 na -0.2159
66 c3 -0.2221
67 hl 0.1058
68 hl 0.1058
69 hl 0.1058
70 c3 -0.2221
71 hl 0.1058
72 hl 0.1058
73 hl 0.1058
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Bond Parameters

N-CT 337.0 1.449
Zn-n3 250.0 2.053
N-Zn 250.0 2.150

Angle Parameters

Zn-N-C 20.0 115.9
€3-n3-Zn 20.0 115.9
hn-n3-Zn 20.0 106.8
N-Zn-n3 20.0 1014
n3-Zn-n3 200 97.0

CM-C-N 50.0 117.7
N*-C-N 70.0 117.2

n-s4-ca 64.3 117.6
c3-n-+A 60.0 1176
2.5
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Figure S6. RM&d vs. time for dansyl-cyclen bound to 5’ -GGTGG-3'. RMSd calculated

from minimized, equilibrated structure over 6 ns of trgjectory (data saved every 1 ps).
“All atom” RMSd include all heavy atoms of DNA (C, N, O, P) but not hydrogens.
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Figure S7. Plot of N1-H1-O3 (sulfonamide oxygen) angle over time for 5 -GGTGG-3’
MD simulation calculated from data saved every 1 ps over 6 nstrajectory.
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Figure S8. Plot of N2-H21-0O4 (sulfonamide oxygen) angle over time for 5 -GGTGG-3’
MD simulation calculated from data saved every 1 ps over 6 nstragectory.
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Figure S9. RMSd vs. time for dansyl-cyclen bound to 5-CCTCC-3'. RMSd calculated
from minimized, equilibrated structure over 6 ns of trgectory (data saved every 1 ps).
“All atom” RMSd include all heavy atoms of DNA (C, N, O, P) but not hydrogens.

Figure S10. Snapshot at 3000 ps of dansyl-cyclen bound to 5'-CCTCC-3'.
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Figure S11. RMS&d vs. time for dansyl-cyclen bound to 5-CGACGAATAAGCACG-
3 /3-GCTGCTTATTCGTGC-3. RMSd caculated from minimized, equilibrated

structure over 8 ns of trgjectory (data saved every 1 ps). “All atom” RMSd include all
heavy atoms of DNA (C, N, O, P) but not hydrogens.



