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Graphical Abstract

Functional biomaterials complex fabrications for nanoelectronics (left), and genome editing (right). (Chang,
PC et al., Nano Res. 2019, 12, SI, 1293, Yang, TC et al., Acta Biomat., 2020,101, 484)
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Abstract

DNA is a nanowire in nature. However, poor conductivity blocks the application in nano-electronics. By
denaturing the DNA and letting nickel ions chelated into the DNA molecule, a micrometer in length conducting
nanowire, Ni-DNA, has been developed. Ni-DNA devices possessed room temperature negative resistance
(NDR) behavior, memristor, and memcapacitor property which can be used for multi-stages switching, or
memory. This is the first biomaterials nano-memdevice in the world. In spite of nanoelectronics application,
functional DNA, CRISPR/ Cas 9 system, and fluorescence tracible carboxylated nanodiamond (cND) has been
integrated and a high transfection efficiency gene editing system has been developed. Therefore, the cND as
the carriers of CRISPR/Cas9 components are designed to introduce the mutation in the RS1 gene associated
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with X-linked retinoschisis (XLRS). The transfection efficiency is 10 folds higher than conventional
approaches. RS1 gene editing in mouse retinas resulted in several pathological features can be observed. Our
ND-based CRISPR/Cas9 delivery system can be utilized as a tool for creating in vitro and in vivo disease
models of XLRS.
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