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Method for single molecular observations of T4 GT7 DNA by fluorescence microscopy (FM).

Individual DNA molecules (large DNA, T4 GT7 DNA (166 kbp)) were visualized in solution by
FM, as described previously [25,26,30]. DNA was dissolved in 10 mM Tris-HCl bufter at pH 7.5
with 4% (v/v) 2-ME. To observe the effects of spermine (SP) on DNA conformation, the desired
concentrations of SP were added to the sample solutions. Measurements were conducted using a
low DNA concentration (0.1 uM in nucleotide units) stained with YOYO-1 (0.05 uM). Single-
molecule observations were performed with an inverted fluorescence microscope (Axiovert 200,
Carl Zeiss, Oberkochen, Germany) equipped with a 100x oil-immersion objective lens.
Fluorescent illumination was performed using a mercury lamp (100 W) via a filter set (Zeiss-10,
excitation BP 450-490; beam splitter FT 510; emission BP 515-565). Images were recorded onto
aDVD at 30 frames per second through a high-sensitivity EBCCD (Electron Bombarded Charge-
Coupled Device) camera (Hamamatsu Photonics, Shizuoka, Japan) and analyzed with the image-
processing software Imagel (National Institute of Mental Health, MD, USA). Based on the
observations of time-successive images, the probability distribution of the long-axis length of
DNA in solution was evaluated. 50 DNA molecules were measured for each experimental

condition.
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Figure S1. Effects of spermine (SP) on the long-axis length. (A) Typical fluorescence
microscopy (FM) images of a single T4 GT7 DNA molecule in bulk solution (the total
observation time is 1 sec), the top panel shows a coil in the absence of SP and the bottom panel
shows a globule in the presence of SP. (B) Cartoon depiction of a long-axis length correlating to
coil (top) and globule (bottom) DNA in (A). (C) Distribution of the long-axis length of T4 GT7
DNA in solution at different concentrations of SP. The DNA concentration was fixed at 0.1 uM

in nucleotide units.



