
Combining steady state and temperature jump IR spectroscopy to investigate 
the allosteric effects of ligand binding to dsDNA

Jessica Dale,1 C. Peter Howe,1 Hedvika Toncrova,2† Robby Fritzsch,3 Gregory M. Greetham,4 Ian P. 
Clark,4 Michael Towrie,4 Anthony W. Parker,4 Thomas C. McLeish5* and Neil T. Hunt1*

1) Department of Chemistry and York Biomedical Research Institute, University of York, Heslington, York, 
YO10 5DD, UK 

2) Department of Physics and Astronomy, University of Leeds, Leeds, LS2 9JT, UK 

3) Department of Physics, SUPA, University of Strathclyde, Glasgow, G4 0NG, UK

4)  STFC Central Laser Facility, Research Complex at Harwell, Rutherford Appleton Laboratory, Harwell 
Campus, Didcot, OX11 0QX, UK

5) Department of Physics, University of York, Heslington, York YO10 5DD, UK

* Corresponding authors: neil.hunt@york.ac.uk; tom.mcleish@york.ac.uk

Fig.5 a) 2D-IR difference spectrum between (AT)3 and A3T3 duplex b) assigned AT only
(blue) and GC only (red) FTIR spectrum and c) AT propeller twists of A3T3 (green, PDB ID:
1S2R38) and (AT)3 (purple, PDB ID: 1DN943).

Fig.3 Diagram illustrating the binding mode of Hoechst33258 to an A3T3 tract, as
observed via X-ray crystallography21, and the AT propeller twists of the unbound tract
(green bars, PDB ID: 1S2R38) and the bound tract (checked red bars, PDB ID: 296D21).
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c) d) e)Figure S1: Schematic diagram of the binding of H33258 to AT-rich dsDNA.1,2
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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 T0-Tm (see main text) b) Difference spectroscopy reference 
relative to T0-Tm = -40 ˚C c) Variation in amplitude of the GC and AT marker bands as a function of T0-Tm. d) T-
jump IR spectra of ODN1·H3325 at T0-Tm = -5 ˚C obtained at a range of T-jump-probe delay times (see arrow). 
N.B. Tm for ODN1 = 60 °C; Tm for ODN1·H33258 = 75 °C.



Figure S3: T-jump IR spectra of ODN1·H33258 obtained as a function of pump-probe delay time from 10 ns to 
250 µs. Spectra were obtained at initial temperatures (T0-Tm) of a) -45 ˚C, b) -35 ˚C, c) -25 ˚C and d) -15 ˚C.



Figure S4: a) Time trace of AT marker mode of ODN1 at a range of T0-Tm values. 100 ns and 10 μs 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 T0 for the data represented as T0-Tm (see 
text).



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 Tm of 
the sample.

Figure S6: 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 T0-Tm = -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 Tm, based on the respective melting curves 
(Fig.S5), the suppression of dynamics by H33258 is still clear.
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