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Construction of artificial chromosomes using silkworm chromosomes with
holocentric kinetochores
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Artificial chromosomes enable the insertion of long DNA into cells without
harming the host chromosomes, ensuring stable inheritance of genetic material. The silkworm, with
its dispersed centromere type chromosomes, presents a promising opportunity for artificial
chromosome applications. This study aims to establish a foundation for creating artificial
chromosomes that can be stably maintained in silkworm cultured cells. Using the Golden gate method,
we have developed a technical platform for manipulating long circular DNA, including the silkworm
genome and developed ectopic localization techniques of centromere proteins Cenp-T and Cenp-N on
these long DNAs. Additionally, we analyzed the telomere maintenance mechanism in silkworms and
identified related genes. These advancements lay the groundwork for constructing artificial
chromosomes in silkworms, contributing to future developments in genetic modification technologies.
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Construction of gene co-expression networks in cultured silkworm cells and identification of
previously uncharacterized lepidopteran-specific genes required for chromosome dynamics
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