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Spectrophotometric characterisation in solution
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Figure S1: UV-vis calibration spectra of compound 4 (c(4) =1 x 107® to 3 x 107> mol
dm™3) in 50 mM sodium cacodylate buffer at: LEFT pH 7 ; RIGHT: pH 5.
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Figure S2: Changes of 4 (c(4) = 3 x 107® mol dm™3) UV-vis spectrum at different
temperatures (25-95 °C) in 50 mM sodium cacodylate buffer. LEFT: pH 7; RIGHT: pH
5.

Table S1. Molar absorption coefficients (€) of compound 4 in sodium cacodylate
buffer at pH 7 and pH 5.

£(298 nm)/mmolt cm?  &(384 nm)/mmoltcm? (364 nm)/mmol?t cm?

41535.4 11564.2 10346.9

pH 7

£(297 nm)/mmolt cm?  &383 nm)/mmoltcm? (364 nm)/mmol?t cm?

42035.1 13442.9 12176.6

pH5
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Study of interactions with DNA/RNA

Polynucleotides were purchased as noted: poly(rA)—poly(rU), poly(dA)—poly(dT),
poly(dAdT)—poly(dAdT), and poly(dGdC)—poly(dGdC) (Sigma) and calf thymus (ct)-

DNA (Aldrich) and dissolved in sodium cacodylate buffer, | = 0.05 M, pH 7.0. The ct-

DNA was additionally sonicated and filtered through a 0.45 mm filter to obtain mostly

short (ca. 100 basepairs) rod-like B-helical DNA fragments [1]. The polynucleotide
concentration was determined spectroscopically [2] as the concentration of

phosphates (corresponds to c(nucleobase)).

Table S2: Groove widths and depths for selected nucleic acid conformations [3,4].

Structure type Groove width [A] Groove depth [A]
major minor major minor
[@poly rA — poly ru 3.8 10.9 13.5 2.8
bIpoly dA — poly dT 11.4 3.3 7.5 7.9
I poly dGdC — poly dGdC 13.5 9.5 10.0 7.2
I poly dAdT — poly dAdT 11.2 6.3 8.5 7.5
[a] A-helical structure (e.g. A-DNA)
[b] C-helical structure (e.g. C-DNA)
[c] B- helical structure (e.g. B-DNA)
1.1. UV-vis spectrophotometric studies
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Figure S3: UV-vis spectra and data analysis according to Scatchard equation at

the wavelength 385 nm of the interaction of 4 with the ct-DNA in 50 mM sodium

cacodylate buffer, pH 7.0.
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Figure S4: UV-vis spectra and data analysis according to Scatchard equation at the

wavelength 384 nm of the interaction of 4 with the poly A - poly U in 50 mM sodium

cacodylate buffer, pH 7.0.

0,15 4

0,05

Alnm

0,13

0,12

0,11

0,10

0,09

0,08

0,07

T T T T
0,0 5,0x10° 1,0x10* 1,5x10* 2,0x10*
c(ct-DNA) / mol dm”

Figure S5: UV-vis spectra and data analysis according to Scatchard equation at the

wavelength 384 nm of the interaction of 4 with the ct-DNA in 50 mM sodium cacodylate

buffer, pH 5.0.
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Figure S6: UV-vis spectra and data analysis according to Scatchard equation at the
wavelength 383 nm of the interaction of 4 with the poly A - poly U in 50 mM sodium
cacodylate buffer, pH 5.0.
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Figure S7: UV-vis spectra and data analysis according to Scatchard equation at the
wavelength 383 nm of the interaction of 4 with the p(dAdT)2 in 50 mM sodium
cacodylate buffer, pH 5.0.
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Figure S8: UV-vis spectra and data analysis according to Scatchard equation at the
wavelength 385 nm of the interaction of 4 with the p(dGdC). in 50 mM sodium
cacodylate buffer, pH 5.0

0,20

0,15 4

0,05 4

T
300

0,08

T
4,0x10°

T
8,0x10°

T
1,2x10*

c(pdApdT) / mol dm™

Figure S9: UV-vis spectra and data analysis according to Scatchard equation at the
wavelength 384 nm of the interaction of 4 with the pdApdT in 50 mM sodium
cacodylate buffer, pH 5.0.
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Thermal denaturation experiments:
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Figure S10: Thermal melting experiments of ct-DNA (=), n(4) / n(ct-DNA) = 0.1 (e) and
n(4) / n(ct-DNA) = 0.3 (4) in 50 mM sodium cacodylate buffer, pH 7.0.
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Figure S11: Thermal melting experiments of poly A - poly U (=), n(4) / n(poly A - poly
U) =0.1(e) and n(4) / n(poly A - poly U) = 0.3 (4) in 50 mM sodium cacodylate buffer,
pH 7.0.
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Figure S12: Thermal denaturation of poly rA — poly rU (c = 2 x 10~ M) upon addition
of 4 at various ratios ry4/ polynucleotide] - DONe at pH 5 (buffer sodium cacodylate, | =
0.05 M).
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Figure S13: Thermal melting experiments of ct-DNA (=), n(4) / n(ct-DNA) = 0.05 (e),
n(4) / n(ct-DNA) = 0.1 (4), n(4) / n(ct-DNA) = 0.2 (¥) and n(4) / n(ct-DNA) = 0.3 (+)
in 50 mM sodium cacodylate buffer, pH 5.0.
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Figure S14: Thermal denaturation experiments of poly (dAdT)2 (c(poly (dAdT),2) = 2.5
x 10 M, r 141/ pna] = 0.1 ; 0.3) at pH 5.0 (sodium cacodylate buffer, | = 0.05 M).
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Figure S15: Thermal denaturation experiments of poly dA-poly dT (c(p(poly dA-poly
dT) =2.5x10° M, r 47/jona) = 0.1 ; 0.3) at pH 5.0 (sodium cacodylate buffer, | = 0.05

M).
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1.3. CD measurements
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Figure S16: CD titration of ct-DNA (c = 3 x 10~ mol dm™3) with 4 at different molar
ratios r = [4] / [ct-DNA] in 50 mM sodium cacodylate buffer, pH 5.0.
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Figure S17: CD titration of poly A - poly U (c = 3 x 107° mol dm™3) with 4 at different
molar ratios r = [4] / [poly A - poly U] in 50 mM sodium cacodylate buffer, pH 5.0.
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Figure S18: CD titration of p(dAdT)2 (¢ = 3 x 107° mol dm~3) with 4 at different molar

ratios r = [4] / [p(dAdT)2] in 5

0 mM sodium cacodylate buffer, pH 5.0.
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Figure S19: CD titration of p(dGdC)2 (c = 3 x 10° mol dm™3) with 4 at different molar
ratios r = [4] / [p(dGdC)2] in 50 mM sodium cacodylate buffer, pH 5.0.
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Figure S20: CD titration of
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S11



ITC Results:

ITC titration profiles of polynucleotides (ct-DNA, pApU, p(dAdT)2, p(dGdC)2, pdApdT)
with compound 4. Each of the heat burst curves in the figures correspond to a single

injection (Figures S21-S24, top panel). The areas under these heat burst curves were

determined by integration to yield the associated injection heats, which are plotted

against the molar ratio of polynucleotide/ligand. The resulting values were fitted to a

one-site or two-sites binding models by the nonlinear least square method. The data

points reflect the experimental injection heats while the solid lines represent the

calculated fit of the data (Figures S21-S24, curves in the lower panel).
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Figure S21: Final figure for ITC titration of ct-DNA with 4 in 50 mM sodium cacodylate

buffer, pH 5.
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Figure S22: Final figure for ITC titration of poly rA - rU with 4 in 50 mM sodium
cacodylate buffer, pH 5.
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Figure S23: Final figure for ITC titration of p(dAdT). with 4 in 50 mM sodium
cacodylate buffer, pH 5.
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Figure S24: Final figure for ITC titration of p(dGdC), with 4 in 50 mM sodium

cacodylate buffer, pH 5. The fit is only estimation because of the unstable baseline.
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DLS experiments:
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Figure S25: Number size distribution of complex between DNA and 4 obtained from
DLS measurements at pH 5, r = [4/ DNA]. DNA (Blackline); 4 + DNA (r = 0.1 redline);
4+ DNA, r = 0.5 (blue line); 4+ DNA, (r = 1.5 pink line).

Table S3: DLS size of 4 / DNA complex at various ratios 4/ [polynucleotide]-

Condition | DLS size distribution by number (nm)
DNA 44
r=0.1 60
r=0.5 115
r=1.5 957
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Figure S26: Height profiles for AFM image of ctDNA and 4/ctDNA complex at various
ratios ruyctona; = 0.1 and 1.25. Done at pH 5, sodium cacodylate buffer, | = 0.05 M.
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Synthesis and characterisation:

NMR and HRMS spectra:
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Figure S27: *H NMR spectrum of compound 2 in CDCls.
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Figure S28: *H NMR spectrum of compound 3 in DMSO-ds.
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Figure S29: *H NMR spectrum of compound 4 in DMSO-ds.
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Figure S31: Mass spectrum of compound 4.
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