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INTRODUCTION

MX, Is an insoluble compound, which has hindered the preparation of well-dispersed 2D MX, nanosheets under

ssDNA-Assisted Exfoliation of MX,

aqueous conditions. The poor solubility is limited to large-scale production and biological applications of MX,
nanosheets. We report a method for high-yield exfoliation of MX, using single-stranded (ss)DNA by sonication under
aqueous conditions. ssDNA provided a high degree of stabilization and prevented reaggregation, and enhanced the
exfoliation efficiency of MX, nanosheets due to adsorption on the WX, surface and the electrostatic repulsion of
sugars in the ssDNA backbone. The exfoliation yield was higher with ssDNA (80%-90%) than without (2%0-4%o).

Given that two-dimensional nanomaterials have potential health and environmental applications, we investigated
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antibacterial activity of exfoliated WX,-ssDNA nanosheets relative to graphene oxide (GO), and found that WSe,-
ssSDNA nanosheets had higher antibacterial activity against Escherichia coli K-12 MG1655 cells than GO. Our Mo, W

method enables large-scale exfoliation in an aqueous environment in a single step with a short reaction time and
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under ambient conditions, and can be used to produce surface-active or catalytic materials that have broad P
deoxyribose backbone
applications in biomedicine and other areas.
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CONCLUSION

1. This exfoliation method can be used to prepare MX, nanosheets with high exfoliation efficiency (80-90%) and good aqueous dispersibility.
2. The thickness of MX,-ssDNA nanosheets by AFM was 1.4 — 2.6 nm and the size was observed in the range of 60 nm - 1 um.
3. For health and environmental applications, we investigated antibacterial activity of exfoliated MX,-ssDNA nanosheets and WSe ,-ssDNA nanosheets had higher antibacterial activity against E. coli K-

12 MG1655 cells than MS ,-ssDNA and GO.
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