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Figure S1: Schematic diagram of the binding of H33258 to AT-rich dsDNA.*?
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Figure S2: a) IR absorption spectrum of ODN1-H33258 as a function of temperature. Colored arrow shows
temperature range of measurements, represented as Ty-T,, (see main text) b) Difference spectroscopy reference
relative to Ty-T,, = -40 °C c) Variation in amplitude of the GC and AT marker bands as a function of Ty-T,. d) T-
jump IR spectra of ODN1-H3325 at T,-T,, = -5 °C obtained at a range of T-jump-probe delay times (see arrow).

N.B. T,, for ODN1 = 60 °C; T,, for ODN1-H33258 =75 °C.
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Figure $3: T-jump IR spectra of ODN1-H33258 obtained as a function of pump-probe delay time from 10 ns to
250 us. Spectra were obtained at initial temperatures (Ty,-T,,) of a) -45 °C, b) -35 °C, ¢) -25 *Cand d) -15 °C.
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Figure S4: a) Time trace of AT marker mode of ODN1 at a range of T,-T,, values. 100 ns and 10 us points used for
reference in text are highlighted by grey boxes. b) and c) Comparisons of T-jump IR spectra obtained at a T-jump
IR probe delay time of 100 ns for b) ODN1 and c) ODN1-H. Arrow shows T, for the data represented as T,-T,, (see
text).
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Figure S5: Direct comparison of FTIR melting curves for ODN1 (left axis) and ODN1-H33258 (right axis) samples.
Blue and red bars indicate relative gradients of the melting curves close to (red) and far from (blue) the T,, of
the sample.
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Figure $6: Comparison of GC marker mode behavior following baseline correction between 5 ns (blue) and 100
ns (green) for ODN1 (a,c) and ODN1-H33258 (b,d) samples at T,-T,, =-35 °C (a, b) and -5 °C (c, d). Despite the
smaller T-jump-probe time delay window (5 ns-100 vs 1-100 ns) and the expected greater sensitivity to
increased temperature of the ODN1-H33258 sample far from T, based on the respective melting curves
(Fig.S5), the suppression of dynamics by H33258 is still clear.
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