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Deoxyribonucleic acids (DNAs) were intermolecularly cross-linked using 2,

5-hexanedione. Cross-linking points between DNAs were directly observed by atomic force microscopy.

While DNA chains near cross-linking points were denatured, DNA chains not near cross-linking
points maintained B-form double strands. A self-supported sheet of cross-linked DNA (DNA-c) was
obtained by a simple solvent-casting method. The tensile properties of DNA-c sheets were much
better than those of non-cross-linked DNA sheets due to the presence of the cross-linking portions.
Wide-angle X-ray diffraction measurements revealed that the reorientation of DNA-c was remarkably
restricted by the introduction of cross-linking points. Furthermore, to suppress the water
evaporation which causes changing the tensile properties of the solid sheets of DNA in a short time,
we used hydrated ionic liquid, CDP. The tensile properties of DNA/CDP sheets could be maintained
for a time being longer than several days.
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Figure 1. A chemical structure of CDP.
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Figure 2.
DNA—c sheers with various Woos.
Enlarged curves for the samples 3 and 4.

Table 1. Tensile property of DNA-n and
DNA—c sheets.

Wh20 E TS

sample /iop /Pa /MPa  E®
DNA—c 7.6  1.4x10° 12 o1l
DNAn 71  1.1x10° 01 0.88
DNA—c 43 2.9x107 41 0.92
DNA-n 43 8.1x10° 5.0 6.0
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Figure 3. Stress—strain curves for DC sheets.
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Figure 4. Two-dimensional WAXD patterns
for a DC30 sheets. The strain was set to be (a)
0 and (b) 2.0, respectively. The X-ray
wavelength was 0.1 nm and the camera
distance was 309 mm.
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Figure 5. Temperature dependence of E’ and
E” for a DC20 sheet.
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Figure 6. The relationships between In f and
reciprocal absolute temperature for two
relaxation processes.
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