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Bottom-up design of anti-material bispecific antibodies for the formation of
hetero-nanocomposite materials
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Herein we present a potential strategg for synthesizing heterogeneous
nanomaterial composite structures using small bispecific antibodies recombinantly constructed from
material-binding antibody fragments. The prepared composite structure could be utilized for the
synthesis of various bulk materials controlled with a nano-scale. In addition, we worked on
computationally assisted protein design to overcome nanomaterial-recognized antibody fragments®
expression level and stability. When the anti-gold/zinc oxide antibody was used to integrate gold
nanoparticles and zinc oxide nanoparticles, the gold nanoparticles and zinc oxide nanoparticles were
adhered to each other to prepare hetero-composites spontaneously. Therefore, we have successfully
designed a nano-interface bonding antibody that enables the integration of different nanomaterials.
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