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Fig. S1. Aromatic and imino proton regions of the 'H-NMR spectra (700 MHz, T = 25°C) of the TBA
analogues T-TBA-A, C-TBA-G and G-TBA-C in PBS buffer solution and 0.2 mM EDTA (pH 7.0).
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Fig. S2. Expanded region of 2D NOESY spectra of TBA-T, TBA-C, TBA-G and A-TBA-T (700
MHz; 25°C; strand concentration 2 mM in PBS buffer solution (H,O/D,0 9:1) and 0.2 mM EDTA
(pH 7.0); total volume 0.6 ml; mixing time 180 ms) correlating bases H8/H6 and anomeric with
sugar protons. The NOEs involving the extra-residue are labelled.
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Fig. S3. CD spectra at 20°C (buffer solution 10 mM KH,PO,/K,HPO,, 70 mM KCI, pH 7.0) of TBA
(black), TBA-G (red), TBA-A (dark blue), TBA-C (light blue), TBA-T (green).
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Fig. S4. CD melting (blue) and annealing (green) curves of modified TBAs registered as a function of
temperature (range: 20-90°C) for all G-quadruplexes at their maximum Cotton effect wavelengths (294-
295 nm). The CD data were recorded in a 0.1 cm pathlength cuvette at 100 pM ODN strand
concentration in a buffer solution 10 mM KH,PO,/K,HPO,, 70 mM KCI (pH 7.0), with a scan rate of

0.5°C/min.



Fig. S5. Polyacrylamide non-denaturing gel electrophoresis of the TBA analogues and their natural
counterpart. See Table 1 and the main text for details and experimental procedures. Lane 1: TBA;
lane 2: TBA-A; lane 3: TBA-G: lane 4: TBA-T; lane 5: TBA-C; lane 6: A-TBA-T; lane 7: T-TBA-
A; lane 8: C-TBA-G; lane 9: G-TBA-C.
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Fig. S6. HPLC chromatograms of purified TBA-A nat and TBA-T nat. See experimental section for
details.



A-TBA-T A()S'-S'Gl G2T3T4G5G6T7G8T9G10G1 1T12T13G14G153'-3'T1 6

H8/H6 HI1' H2Y/H2" H3' H4' HS/HS" CHy/H2

Ay 810 6.23 243 4.52 445 4.07/4.00 7.81

G, 7.19 591 283/3.44 490 - 4.39/424

G, 821 599 228/3.00 5.10 4.86 4.39/4.24

Ty 7.86 6.14 2.20/2.56 4.87 -  4.28/4.22 1.95

T, 7.08 599 197/2.64 485 424 4.17/3.87 0095

Gs 738 598 2.84/3.27 4.82 439 4.22/4.18

G¢ 7.58 5.81 247/2.60 5.05 4.38 4.08

T, 7.89 645 2.46/2.58 4.85 4.45 4.26/4.20 1.95

Gy 7.69 571 2251236 477 4.46 4.08/4.02

To 724 593 199/238 4.62 4.02 3.83/3.63 1.72

Gy 740 6.00 2.86/3.62 - 439 4.28/4.24

G, 822 6.00 228297 5.10 4.38 -

T, 786 6.14 2.20/2.56 487 - 4.28/4.22 1.95

T 7.14 6.03 2.01/2.68 4.86 425 4.19/3.88  0.95

G4 744 6.06 297/3.42 - 444 427/420

G;s  8.05 6.01 2.64/2.70 5.09 4.30 -

T 759 627 2.50/2.65 492 4.18 3.79 1.67




TBA-G

5'G1G,T3T4GsGeT7GsToG19G11T12T13G14G153'-3'Gyg

H8H6 HI1' H2YH2" H3' H4' HS/HS" CH;
G, 735 6.04 2.90 492 4.40 4.25
G, 816 6.05 2.36 515 - -
T,  7.83 6.18 2.19/256 4.90 4.29 4.22 1.95
T, 7.12 6.03 2.06/2.61 488 - 4.17/391 1.0l
Gs 741 6.00 2.85/339 487 4.27 -
G¢ 7.76 593 2.58/2.70 5.08 4.51 4.21
T, 7.76 634 2.43/2.58 4.84 442 4.21 1.94
Gg 758 5770 2.04/2.37 4.73 - 4.10
Ty 727 6.04 205226 4.63 3.62 3.52/3.13 1.38
Gy 745 6.02 291/3.53 492 440 4.27
G, 821 6.03 235/3.01 5.14 4.40 -
Tn 7.85 6.18 220256 4.89 4.29 4.22 1.97
T 7.14 6.05 207266 489 - 420/391 1.00
Gy 746  6.06 2.99/3.51 492 427 -
Gis 816 6.05 2.63/2.73 4.98 4.36 -
G 7.82 6.05 2.82/295 5.04 4.29 3.77




TBA-C 5'G1G,T3T4GsGeT7GsToG19G11T12T13G14G153'-3'Cog

H8H6 HI1' H2/H2" H3' H4' HS'/HS" CHi/HS

G, 731 597 2.88 494 - -

G, 809 596 2.29/294 5.08 - -

T 7.79 613 2.14/2.49 - - - 1.91

T, 7.09 596 199/2.55 - - - 0.98

Gs 738 596 2.83/3.35 482 - -

G¢ 7.72 595 2.53/272 506 - -

T, 7.75 6.35 2.42/252 - - - 1.90

Gg 727 559 1.86/2.32 4.67 - -

Ty 7.16 586 2.25/232 - - - 1.40

G 739 597 2.84/3.55 486 - -

G, 812 596 227290 5.08 - -

T, 779 6.13 2.14/2.49 - - - 1.91

T 7.13 596 2.02/2.62 484 - - 0.95

Gis 743 6.01 291/3.45 487 - -

Gis 804 6.06 241265 501 - -

Cye 7.68 6.13 238256 - - - 5.85




TBA-A

5'G1GyT3T4GsGeT7GsToG 190G 11 T12T13G14Gy53'-3'A4s

H8/H6 HI1' H2/H2" H3" H4'" HS/H5S" CHy/H2
G, 7.20 6.05 2.80/2.94 5.01 4.24 4.00
G, 812 596 2012231 512 - -
T,  7.82 6.17 2.17/231 487 - 4.26/4.21 1.94
T, 7.09 6.00 2.00/2.57 4.86 4.25 4.16/3.89  0.98
Gs 744 598 2.79/331 4.84 4.48 4.22
G¢ 7.84 6.10 252/279 512 - -
T, 7.62 6.32 2.52/2.56 4.85 426 4.20/4.14 1.92
Gg 751 6.11 2.52 523 444 4.15
Ty 7.01 6.07 1.87/2.10 5.24 4.47 3.45/335 0.83
Gjp 748 6.05 291/3.71 5.11 492 4.41
G, 826 6.07 2.35/3.04 514 - -
T 787 6.18 2.23/2.59 490 4.29 4.23 1.97
Ty 7.07 6.00 2.02/2.64 4.89 427 4.19/3.91 1.00
Gis 750  6.13 3.04/3.51 491 4.30 -
Gis 821 6.16 2.67/286 505 - 4.30/4.21
A 833 621 291297 511 - - 7.78




TBA-T 5'G1GyT3T4GsGeT7GsToG19G11T12T13G14G153'-3'T16

H8/H6 HI1' H2'/H2" H3'" H4' HS/HS" CH;s

G, 737 6.02 288295 5.00 4.40 4.25/4.03

G, 815 6.02 233299 513 - 4.25

T, 7.84 620 2.18/2.55 489 - 4.27/419 1.95

T, 713 6.03 2.04/2.61 4.87 4.47 4.17/3.90 1.02

Gs 741 598 283/335 4.85 4.40 4.22

G¢ 7.69 591 252271 509 - 4.22

T, 7.84 643 2.48/2.60 486 - - 1.96

Gg 7.55 570 207231 473 441 4.21/4.07

Ty 722 596 1.94/231 461 - 3.68/3.57 1.59

Gy 744 6.01 2.88/3.60 490 439 4.27/4.11

G, 820 6.02 232297 512 - 4.28

T 785 617 2.19/2.56 4.89 4.47 4.27/4.19 1.96

Tz 716 6.06 2.05/2.67 4.88 4.47 4.19/3.90 0.98

Gis 748 6.07 297/3.48 491 4.48 4.27/4.21

Gis 8.07 6.06 2.61/270 5.10 4.48 4.27/4.22

Tie 759 628 244/2.67 490 4.19 3.77 1.72

Table S1. Proton chemical shifts assignment for G-quadruplex structures formed by ODNs A-
TBA-T, TBA-G, TBA-C, TBA-A, TBA-T (700 MHz; 25°C) in PBS buffer solution (H,O/D,0 9:1)
and 0.2 mM EDTA (pH 7.0). Deoxyguanosines adopting syn glicosydic conformation are
underlined. The hyphens indicate values not determined.



Names Tm (°C) AT, (°C) AH, . AS,h.

&1) (kJ/mol)*  (kJ/mol K)*
TBA 50 - 154 0.48
TBA-A 59 +9 194 0.58
TBA-T 56 +6 174 0.53
TBA-G 52 +2 175 0.54
TBA-C 53 +3 172 0.53

2 The errors on AH, i and AS, y are within the 10 %.

Table S2. Thermodynamic parameters of some modified aptamers and their natural counterpart
(TBA) in potassium buffer obtained from the van’t Hoff analysis of the CD melting curves (see text
for details).



