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Figure S1. UV spectra of TBA and 5’-DMAzo-TBA in 100K buffer (pH=7.4), and of T30695 and 5’-
DMAzo-T30695 in 10K buffer (pH=7.4).

Figure S2. UV spectra of TBA, 5'-DMAzo-TBA, T30695 and 5’-DMAzo-T30695 in 5KEW.
Figure S3. CD spectra of TBA, 5'-DMAzo-TBA , T30695 and 5'-DMAzo-T30695 in 5KEW.
Figure S4. CD spectra at 20 and 90 °C of T30695 and 5’-DMAzo-T30695 in 5KEW blend.

Figure S5.Temperature-dependent CD spectra in 5KEW blend of TBA, 5'-DMAzo-TBA, T30695 and
5’-DMAz0-T30695.

Figure S6. Fluorescence spectra of 5’-DMAzo-TBA (100K), 5’-DMAz0o-T30695(10K) and DMAzo (10K)
excited at 450 nm.

Figure S7. Fluorescence spectra at 25 °C of T30695 and 5’-DMAz0-T30695 and TBA and 5’-DMAzo-
TBA excited at 255 nm.

Figure S8. Fluorescence spectra of free DMAzo, 5'-DMAzo-TBA at different temperatures (25-95°C),
excited at 450 nm and acquired in the region 480-650 nm.

Figure S9. Fluorescence spectra of 5’-DMAz0-T30695 in 5KEW blend at 25-55 °C and 65-95°C excited
at 450 nm.

Figure S10. EMSA on non-denaturating gel of unmodified and conjugated ONs annealed in 5KEW
blend.

Figure S11. UV spectra of DMAzo in 5KEW before and after excitation with LED at 436 nm and after
addition of TEA.
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Figure S12. Time-dependent UV spectra of free DMAzo in SKEW-TEA blend after irradiation with
LED at 436 nm.

Figure $13. CD and CD-melting of 5’-DMAzo-TBA and 5’-DMAzo-T30695 in 5KEW-TEA blend.

Figure S14. Comparison of fluorescence spectra of 5’-DMAzo-TBA and 5’-DMAzo-T30695 in 5KEW
blend with those performed in 5KEW-TEA blend excited at 255 nm.

Figure S15. Time-dependent UV spectra of 5'-DMAzo-T30695 in 5KEW-TEA blend before and after
the irradiation.

Figure $16. *H NMR Spectrum DMAzo phosphoramidite building block.
Figure $17. 3P NMR Spectrum DMAzo phosphoramidite building block.
Figure $18. 3C NMR Spectrum DMAzo phosphoramidite building block.
Figure $19. HRMS DMAzo phosphoramidite building block.
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Figure S1. A. UV spectra of TBA (black line) and 5’-DMAzo-TBA (fucshia line) in 100K buffer (pH=7.4)
acquired in the range of 200-600 nm. B. UV spectra of T30695 (black line) and 5’-DMAzo-T30695
(fucshia line) in 10K buffer (pH=7.4), in the range of 200-600 nm. A’, A”” and B’, B” The rescaling to
the range of 200-400 nm and to the range 350-600 nm of A and B, respectively. The spectra were
acquired at 10°C using [ON]= 20 uM, cuvette o.l. 0.1 cm, V=400 pL.
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Figure S2. A. UV spectra of TBA (green line) and 5’-DMAzo-TBA (blue line) in 5KEW blend in the
range of 200-600 nm. B. UV spectra of T30695 (green line) and 5’-DMAzo-T30695 (blue line) in SKEW
blend, in the range of 200-600 nm. A’, A’ and B’, B"” The rescaling to the range of 200-400 nm and
to the range 350-600 nm of A and B, respectively. The spectra were acquired at 10°C using [ON]=
2.0 uM, cuvette o.l. 1.0 cm, V=1400 pL.
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Figure S3. CD spectra of A TBA (green) and 5'-DMAzo-TBA (blue), and B of T30695 (green) and 5’-
DMAzo-T30695 (blue), acquired in 5KEW. A’ and B’. The rescaling to the range of 220-350 nm of A
and B, respectively. The spectra were acquired at 10 °C using [ON]= 2.0 uM. Cuvette o.l. 1.0 cm,

Vol=1400 pL.
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Figure S4. CD spectra at 20 and 90 °C for T30695 (A) and 5'-DMAzo-T30695 (B) respectively. In all
cases ONs were used at final concentration of 2.0 uM in 5 KEW blend.



20 20
— 2% —— 0%
_ = —
510 — s ) o
g _:cc g ss°c
E ) £ 0
D e
g 0 o
" 1 1 1 T R N S N S — _10 I | | TR N NS I T I
220 250 275 300 325 350 375 400 220 250 275 300 325 350 375 400
Wavelength [nm] Wavelength [nm]
C D
40 20°C L Zﬂ:C
30 e —— e
=00 | ¢ - p
320 | o g m
'E 10 80°c .§, g:“
E 0 _. SD’C. 8 p—
(& A
-10 I
-20 [ TR BT [ B =20 T
225 250 275 300 325 350 375 400

225 250 275 300 325 350 375 400
Wavelength [nm] Wavelength [nm]

Figure S5. Temperature-dependent CD spectra in 5KEW blend of A. TBA; B. 5’'-DMAzo-TBA; C.
T30695; D. 5’-DMAz0-T30695. At each temperature, the CD profile was obtained subtracting the CD
spectrum of 5KEW blend alone from that of the corresponding ON solution. The spectra were
acquired at 10 °C using [ON]= 2.0 uM. Cuvette o.l. 1.0 cm, Vol=1400 pL.



160000

—— DMAZzo-T30965

140000 | —— DMAzo

- —— DMAzo-TBA
120000 |
100000 - T=25°C

Exc= 450nm
80000

60000

40000

Flucrescence Intensity (a.u.)

20000

0
480 500 520 540 560 580 600 620 640

Wavelength (nm)

Figure S6. Fluorescence spectra of 5’-DMAzo-TBA (in 100K buffer), 5’-DMAzo-T30695( in 10K buffer)
and DMAzo (in 10K buffer) excited at 450 nm and acquired in the range 480-650 nm. 100K buffer:10
mM of phosphate buffer containing 90 mM of KCl (pH=7.4). 10K buffer: 10 mM of potassium
phosphate buffer (pH=7.4).
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Figure S7. Fluorescence spectra at 25 °C of T30695 and 5’-DMAzo-T30695 (A) and TBA and 5'-
DMAzo-TBA (B) excited at 255 nm acquired in the region 300-460 nm. In all cases 5KWE was used
as a solvent.
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Figure S8. Fluorescence spectra of free DMAzo (A) and 5'-DMAzo-TBA (B), at different temperatures
(25-95°C), excited at 450 nm and acquired in the region 480-650 nm. In all cases 5KWE was used as
a solvent.
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Figure S9. Fluorescence spectra of 5’-DMAz0-T30695 excited at 450 nm and acquired in the region
480-650 nm at 25-55 °C (A) and 65-95°C (B). In all cases 5KWE was used as a solvent.



Figure S10. Electrophoresis mobility shift assay of conjugated and unmodified sequences run on
non-denaturating acrylamide bis-acrylamide gel (16%) containing 30 mM KCI. All samples were
annealed in 5KEW bland. Gel was run at 8-10 °C. Lane 1: 5’-TT-T30695; lane 2: 5’-DMAzo-TBA; lane
3: TBA; lane 4: 5’-DMAz0-T30695; lane 5: T30695.
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Figure S11. UV spectra of A. DMAzo in 5KEW before (dashed green line) and after (blue line)
excitation with LED at 436 nm, and B. DMAzo in 5KEW before (blue line) and after (green line)
addition of TEA at final concentration of 0.1 mM.
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Figure S12. Time-dependent UV spectra of free DMAzo (5, scheme 1 in the manuscript) in SKEW-
TEA blend after irradiation with LED at 436 nm. The spectra were acquired every two minutes until
the spectrum showed the same profile than that acquired in the dark.
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Figure S13. A and B. CD and CD-melting (acquired monitoring the amplitude of the CD band at 295
nm) of 5’-DMAzo-TBA in 5KEW-TEA blend. C and D. CD and CD-melting (acquired monitoring the
amplitude of the CD band at 263 nm) of 5’-DMAz0-T30695 in 5KEW-TEA blend. 5’-DMAz0-T30695 Q
appeared to be not completely unfolded in the range of explored temperatures.
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Figure S14. A and B. Fluorescence spectra at different temperatures (from 25 to 95 °C, AT=10 °C) of
DMAzo-TBA and DMAzo-T30695, respectively, excited at 255 nm acquired in the region 300-460
nm. C. Comparison between fluorescence spectra of DMAzo-TBA dissolved in 5KWE and 5KEW-TEA
blends. D. Comparison between fluorescence spectra of DMAzo-T30695 dissolved in 5KWE and
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Figure S15. Time-dependent UV spectra of 5’-DMAzo0-T30695 in 5KEW-TEA blend [ON] = 3.5x10°M
after LED irradiation at 436 nm. Full spectra (A) and an enlargement between 300-600 nm (B)
corresponding to the absorption band of the 5'-DMAzo moiety. No significant changes of the band
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intensities are detectable before and after the irradiation.
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Figure S16. *H NMR spectrum of compound 7 (scheme 1 in the main text) in DMSO-ds performed

by means of 500 MHz Varian.
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Figure S17. 3P NMR spectrum of compound 7 (scheme 1 in the main text) in DMSO-de performed
by means of 500 MHz Varian.
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Figure S18. 3C NMR spectrum of compound 7 (scheme 1 in the main text) in DMSO-ds at 125 MHz
Varian.
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Chemical Formula: C47Hs;N5OP*
Exact Mass: 818,4041
Molecular Weight: 818,9752
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Figure $19. A. HRMS spectrum of compound 7 (scheme 1 in the main text) and B. enlargement of
the m/z scale of the same spectrum. The theoretical mass value for the protonated and metalled
(Na*) mono-charged ions are reported in the upper pictures.



