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                    Abstract
Deoxyribonucleic acid (DNA) sequencing provides the opportunity to advance prosperity by helping individuals or developing precision medications. The potential application of a zigzag (10, 0) AlN nanotube (AlNNT) as a DNA sequencer is studied herein by using B3LYP-gCP-D3 density functional model chemistry. The energy released after adsorption of DNA nucleobases by the AlNNT lies in the following order: guanine (G, 1.22 eV) > cytosine (C, 1.12) ≈ thymine (T, 1.09) ≫ adenine (A, 0.71). Energy decomposition analysis reveals that the nucleobases that include an oxygen atom (G, C, and T) interact covalently with the AlNNT while the A base adsorbs via a π–π stacking interaction. The adsorption of DNA nucleobases on the AlNNT clearly increases its electrical conductivity, and the sensing response of the AlNNT toward G, C, T, or A is predicted to be 1339, 608, 523, or 248. Thus, an AlNNT could be applied to selectively sense G, C, T, and A, which is conducive to determining the nucleobase sequence of DNA. Short recovery times are also obtained for desorption of the DNA nucleobases.
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