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1. 'H, 3C NMR spectra for the new dye compounds
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Figure S1. "H NMR spectrum (400 MHz, DMSO-ds, 298 K) of NDI 2.
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Figure S2. 3C NMR spectrum (101 MHz, DMSO-ds, 298 K) of NDI 2.
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Figure S4. '3C NMR spectrum (101 MHz, CD30D, 298 K) of NDI 3a.
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Figure S6. >*C NMR spectrum (101 MHz, CDsOD, 298 K) of NDI 3b.
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Figure S8. '3C NMR spectrum (101 MHz, CDCls, 298 K) of NDI 4.
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Figure S9. 'H NMR spectrum (400 MHz, CD30D, 298 K) of NDI 5.
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Figure S$10. 3C NMR spectrum (101 MHz, D20, 298 K) of NDI 5.
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2. HRMS spectra for the new dye compounds
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Figure S11. High-resolution mass spectrum (ESI) of NDI 2.
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Figure S12. High-resolution mass spectrum (ESI) of NDI 3a.
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Figure S13. High-resolution mass spectrum (ESI) of NDI 3b.
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Figure S14. High-resolution mass spectrum (ESI) of NDI 4.
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Figure S15. High-resolution mass spectrum (ESI) of NDI 5.



3. Melting studies of polyA-polyU with NDIs 3a,b and 5

b
a) Aol ) 0,034 polyA-polyU
®  polyA-poly - 3a+polyA-polyU
—~ 0,57 = 3arpolyA-polyu !\_ 3b+polyA-polyU
E' 3b+polyA-polyU o 5+polyA-polyU
= = 5+polyA-polyU g IS
S 0,4 j € 0,021
E 3
c 0,34 N
3 ®
N 0,2 20,011
® <
8 01
< j"
0,001 YrSy
0,0H T T T T T T T T T T T T A 1
30 40 50 60 70 80 90 30 40 50 60 70 80 90
T(°C) T(°C)

Figure $16. (a) Thermal denaturation profiles of polyA-polyU with the addition of 3a,b
and 5 (r= 0.3 ([NDI] / [polynucleotide])) (sodium cacodylate buffer, pH 5.0, | = 0.05 M);
(b) First derivative function of absorption from temperature. Note biphasic transition of
free poly A-poly U: the first transition at T, = 47.3 °C is attributed to denaturation of
poly A-poly U and the second transition at T, = 71.1 °C is attributed to denaturation of
poly AH*-poly AH* since poly A at pH 5.0 is mostly protonated and forms ds-
polynucleotide.[1]
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4. Fluorescence titrations of NDIs 3a,b and 5 with different DNA/RNA
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Figure S17. (a) Changes in the fluorescence spectra of 3b (c = 1.00 x 108 M, lex =
470 nm) with the addition of poly(dG-dC)2 (c = 1.25x 1076 - 1.74 x 10-° M) in cacodylate
buffer, pH 5.0 at 25 ° C. (b) Dependence of the fluorescence intensity of 3b at Amax =
601 nm on c (poly(dG-dC)z) (cacodylate buffer, pH 5.0, | = 0.05 M).
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Figure S18. (a) Changes in the fluorescence spectra of 5 (¢ = 1.00 x 10°® M, Lex = 470
nm) with the addition of poly(dG-dC)2 (c = 6.32 x 107 — 1.88 x 10> M) in cacodylate
buffer pH 5.0 at 25 ° C. (b) Dependence of the fluorescence intensity of 5 at Amax =
575 nm on c (poly(dG-dC)z2) (cacodylate buffer pH 5.0, 1 = 0.05 M).
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Figure S19. (a) Changes in the fluorescence spectra of 3a (¢ = 1.00 x 1076 M, Lex =
470 nm) with the addition of ct-DNA (c = 1.24 x 10°® — 7.38 x 10°> M) in cacodylate

buffer pH 5.0 at 25 °C. (b) Dependence of the fluorescence intensity of 3a at Amax =
580 nm on c (ct-DNA) (cacodylate buffer pH 5.0, | = 0.05 M).
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Figure S20. (a) Changes in the fluorescence spectra of 3b (c = 1.00 x 106 M, Xex =
470 nm) with the addition of ct-DNA (c = 1.15 x 10°® — 3.45 x 10°> M) in cacodylate
buffer pH 5.0 at 25 °C. (b) Dependence of the fluorescence intensity of 3b at Amax =
601 nm on c (ct-DNA) (cacodylate buffer pH 5.0, | = 0.05 M).
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Figure S21. (a) Changes in the fluorescence spectra of 5 (¢ = 1.00 x 107 M, Aex =470
nm) with the addition of ct-DNA (c = 1.15 x 107 — 2.99 x 10° M) in cacodylate buffer
pH 5.0 at 25 °C. (b) Dependence of the fluorescence intensity of 5 at Amax = 575 nm on
c(ct-DNA) (cacodylate buffer pH 5.0, | = 0.05 M).
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Figure S22. (a) Changes in the fluorescence spectra of 3a (c = 1.00 x 10 M, Aex =
470 nm) with the addition of poly(dA-dT)2 (c = 7.50 x 107 — 1.29 x 10~* M) in cacodylate
buffer pH 5.0 at 25 °C. (b) Dependence of the fluorescence intensity of 3a at Amax =
580 nm on c(poly (dA-dT)2) (cacodylate buffer pH 5.0, I = 0.05 M).
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Figure S23. (a) Changes in the fluorescence spectra of 3b (c = 1.00 x 106 M, Xex =
470 nm) with the addition of poly(dA-dT)2 (c = 7.50 x 107 — 4.43 x 10~° M) in cacodylate
buffer pH 5.0 at 25 °C. (b) Dependence of the fluorescence intensity of 3b at Amax =
601 nm on c(poly (dA-dT)2) (cacodylate buffer pH 5.0, | = 0.05 M).
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Figure S24. (a) Changes in the fluorescence spectra of 5 (c = 1.00 x 10°° M, Aex =470
nm) with the addition of poly(dA-dT)2 (c = 8.49 x 107 — 1.59 x 10=° M) in cacodylate
buffer pH 5.0 at 25 °C. (b) Dependence of the fluorescence intensity of 5 at Amax = 575
nm on c(poly(dA-dT)2) (cacodylate buffer, pH 5.0, I = 0.05 M).
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5. CD titrations of NDIs 3a,b and 5 with different DNA/RNA
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Figure S25. CD titration of NDI (a) 3a, (b) 3b and (c) 5 with ct-DNA (c = 2.00 x 10-° M)
at molar ratios of r = [NDI]/[polynucleotide] at 25 ° C (cacodylate buffer, pH 5.0, 1 =0.05

M).
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Figure S26. CD titration of NDI (a) 3a, (b) 3b and (c) 5 with polyA-polyU (c = 2.00 x
10-5 M) at molar ratios of r = [NBI]/[polynucleotide] at 25 °C (cacodylate buffer, pH 5.0,

| =0.05 M).
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Figure S27. CD titration of NDI (a) 3a, (b) 3b and (c) 5 with poly(dA-dT)2 (c = 2.00 x
10-5 M) at molar ratios of r = [NBI]/[polynucleotide] at 25 °C (cacodylate buffer, pH 5.0,

| =0.05 M).
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6. Calorimetric titrations (ITC) of NDIs 3a,b and 5 with different DNA/RNA
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Figure S28. Calorimetric titrations of (a) ct-DNA, (b) poly(dA-dT)2 and (c) polyA-polyU
solution in cacodylate buffer at 298 K with NDI 3a. Top: data obtained after periodic
injection of an NDI 3a solution; bottom: graph of heat/mol released per injection versus

the molar ratio of NDI 3a to polynucleotide.
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Figure S$29. Calorimetric titrations of (a) ct-DNA, (b) poly(dA-dT)2 and (c) polyA-polyU
solution in cacodylate buffer at 298 K with NDI 3b. Top: data obtained after periodic
injection of an NDI 3b solution; bottom: graph of heat/mol released per injection versus

molar ratio of NDI 3b to polynucleotide.
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Figure S30. Calorimetric titrations of (a) ct-DNA, (b) poly(dA-dT)2 and (c) polyA-polyU
solution in cacodylate buffer at 298 K with NDI 5. Top: data obtained after periodic
injection of an NDI 5 solution; bottom: graph of heat/mol released per injection versus

molar ratio of NDI 5 to polynucleotide.
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