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Figure S1. (a-e) Fully optimized atomic structures of O-ZGNR+Hachimoji nucleobases (B, P, rS, 

S, and Z) showing both nanoelectrodes (L and R) and a scattering (device) region. Here, Z-axis 

refers the transport direction.
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Figure S2. The density of States and Transmission function are computed at different energy 

cutoffs for the O-ZGNR+B system.

Figure S3. The transmission function for the O-ZGNR device calculated at different k-points.
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Scheme 1. Rotation of DNA Nuclobases inside the Nanogap: 

We have considered the rotations of all the five DNA nucleobases around x-axis in the yz-plane 

from 0° to 180° in the steps of 30° as shown in Figure S4-S8. The relative energy values are 

tabulated in Table S1.

Table S1. Relative energies (in eV) of the O-ZGNR+nucleobase (nucleobase = B, P, rS, S, Z) 

system when nucleobases are rotated inside the nanogap at different angles from 0° to 180° in 

steps of 30˚.

Nucleobases 0° 30° 60° 90° 120° 150° 180°

B 0.0 5.39 3.41 6.31 2.19 2.42 2.39

P 0.0 0.21 1.02 1.59 3.55 1.91 0.15

rS 0.0 2.26 0.39 0.54 0.89 1.01 1.10

S 0.0 0.13 0.16 1.98 4.61 1.22 1.08

Z 0.0 0.20 0.44 0.54 0.46 0.08 0.07

Figure S4. The representative orientations of fully optimized B nucleobase corresponding to 

rotations (from 0° to 180° in the steps of 30°) are illustrated.
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Figure S5. The representative orientations of fully optimized P nucleobase corresponding to 

rotations (from 0° to 180° in the steps of 30°) are illustrated.

Figure S6. The representative orientations of fully optimized rS nucleobase corresponding to 

rotations (from 0° to 180° in the steps of 30°) are illustrated.
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Figure S7. The representative orientations of fully optimized S nucleobase corresponding to 

rotations (from 0° to 180° in the steps of 30°) are illustrated.

Figure S8. The representative orientations of fully optimized Z nucleobase corresponding to 

rotations (from 0° to 180° in the steps of 30°) are illustrated.
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Figure S9. (a-e) Electronic DOS of the O-ZGNR+nucleobase (nucleobase: B, P, rS, S, and Z) and 

the PDOS of C-px+y and O-p of O-ZGNR, O-ZGNR+nucleobase and nucleobases. The Fermi level 

(E-EF) is set to zero.


