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V. Jolad et al.
Solution conformation of d(C4ACAC4TCT);;an intramolecularly folded i-motif
from the insulin minisatellite.

UV Thermal melting data.
Table 1. Melting temperatures for the single strand DNA at different pHs

over wide range of concentration. Temperature was changed in 0.5 °c steps
with a 5 min hold time at each temperature.

[DNA] /uM T/ °C
pH 7.2 pH 6.1 pH 5.0
1.2 ) 36.8 50.9
2.5 25.3 38.2 524
4.6 29.2 39.3 51.4
8.5 33.5 41.1 52.7
11.0 35.2 41.7 53.5
15.6 36.7 41.4 52.7
19.7 38.2 43.0 53.8
22.3 41.4 44.0 53.3
29.0 43.1 44.8 53.6

Melting temperature too low for the equipment to reliably measure

Table 2 Thermodynamic parameters for i-motif formation extracted from
oligomer concentration studies at different pH values.

Thermodynamic pH 7.2 pH 6.1 pH 5.0
parameters
AH°/kJmol! -110.8£6.2 | -339.3+9.3 -903.7+12.6
AS°/Jmol'K! -379.6+10.9 | -1098+14.3 2792+17.5
AG®y/kJmol™ -7.4+1.1 -39.5+3.6 -141.5£5.2
AG®;s/kJmol™ +2.1+0.02 -12.1+£1.4 -71.743.8
AG®37/kJmol™ +6.7+0.04 +1.1 -38.2+0.8
T at [NMR] / °C 29.5 42.8 54.2
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Table3: Chemical shifts of the protons of a DNA i-motif at pH 6 and 5 °C, the
shifts are referenced to TSP at 0 ppm.

Chemical shifts of protons in ppm

Residue

H1’ | H2’ |H2” | H3’ | H4’ | H5’ | H5” | H5/Me | H6/HS | Imino | Amino

cis | trans

Cl |6471197]|262 487383 ™ 5.95 7.73 | 1557 | 9.55| 8.33
c2 5970 ° 262 ™ 424 ™ 5.72 7.84 9.86 | 8.51
c3 |618] ° 12311456 ™ " 5.72 748 | 15.58 | 9.56 | 7.74
C4 |617] ° 2681465416 ™ m 5.70 7.94 - ]9.75] 8.50
A5 618212 ¢ 483421 ™ " - 8.41 - 9.71
C6 16531199264 486442 ™ m 6.07 8.07 m 8.50
A7 1669225271 442 ™ " - 8.34 9.47
c8 |6.06]224]281] ™ " " 5.79 7.56 g9o8| °
c9 6700 ° 12711486442 ™ 5.99 798 | 15.45 [ 9.18] 8.24
C10 |603| " |247 480 ™ " " 5.43 7.40 ° ° °
C11 |596] ° © l407] ™ m m 5.67 776 | 15.68 | 836 °
T12 594219274 446383 ™ " 1.88 723 | 1110 -
G13 [627]274]2984.19] ™ " - 8.12 | 11.28
T14 592202299 [425[391]4.10[3.85] 1.40 730 | 11.10 -
C15 |6.02]167]277] ™ " " 5.62 7.56 9.16| °
Cl6 |623])1.85]263] ™ [3.78] ™ m 5.99 798 | 1571 | 10.0] 8.22
C17 |6.53]240] 249451424 ™ " 6.03 7.87 944 | °
C18 |644]| ° © 14581409 ™ m 5.91 7.66 | 15.66 | 9.13| 8.23
A19 [|688] ° ¢ * las1) ™ - 8.41 - 9.71
Cc20 |645] ° © 1416 ° " 5.37 743 | 10.98 8.43
A21 [683]185] © 469 ° " - 8.26 - 9.27
C22 |638|214]258 471430 ™ 5.88 7.65 | 15.66 | 9.13 ] 8.20
C23 |6.29]206]251447]410] ™ m 6.08 8.06 852 °
C24 681185 ° ° ° " " 6.02 7.57 ° ° °
Cc25 643214260 ° [4.07] ™ m 5.67 7.76 9.85]| 8.52
T26 |642]2.14]261450]424] ™ 1.98 785 | 1128 - -
G27 [597]26113.0314521392] ™ - 8.17 | 11.28
T28 ¢ ¢ © 14410408 ™ 1.74 7.14 | 11.39

na:not assigned.

b:Not identified due to overlapping cross-peaks or lack of connectivity.

c:Barely resolved and not distinguished.
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Table 4: The changes in aromatic proton chemical shifts caused by reducing the
pH from 7 to 6 at 5 °C (ppm)

Chemical Shift Change
Residue F R —
He/ H8 HS5/ Me
C1 0.01 0.03
C2 -0.06 0.05
C3 0.03 0.06
C4 0.00 0.35
AS -0.05 -
Cé6 -0.10 0.08
A7 0.12 -
C8 0.02 -0.09
Cc9 0.00 0.00
C10 0.00 0.07
C11 -0.01 -0.01
T12 0.00 0.00
G13 0.02 -
T14 0.01 0.01
C15 0.00 0.03
C16 0.00 0.00
C17 0.02 0.08
C18 -0.03 0.01
Al9 -0.05 -
C20 -0.01 0.16
A21 0.19 -
C22 0.00 0.00
C23 -0.07 0.00
C24 0.00 0.01
C25 -0.01 -0.01
T26 0.02 0.00
G27 -0.09 -
T28 0.00 0.01

0: Chemical shift
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Table 5: Intercalated nOe connections across the grooves revealing the folding
topology of the i-motif at pH 6 and 5 °C.

Intercalation patterns between inter-strand residues revealing the i-motif topology

H1’-HT1’ NH,-H2’/2” H1’-H4’> | H3’-H4’> | C.CN3H C.C-H2

C1-C23 Cl6-C15H?’ C2-C9 C9-Cl18 C1-Cl15 C1:C15-C25

C4-C22 C17-C23H2’ C8-A19 C3-C25 C2-Cl6

C8-C17 C8-CoH2’ T12-C25 C3-C17
G13-G27 | C25-C17H2” C23-C4 C4-C18
T12-T26 C18-C23H2’ T26-T12 C8-C22
C10-C17 C18-C23H2” C9-C23

C2-C1H2” CI11-C25
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Some sample spectra
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Figure 1. Section through the 500 MHz NOESY spectrum showing cytosine
imino and amino correlations illustrating C".C base-pair formation. Two lines of
same colour indicate cytosines of same base-pair.
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Figure 2: Sections of 500 MHz NOESY spectrum illustrating the key nOe
connections to reveal a cytosine imino proton of C18 residue.



