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DNA CAIOS

Development of a novel method CAIOS for DNA synthesis toward buildup of
synthetic biology
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In this study, we propose a ligase-based DNA synthesis method, Circular

Assembling into Ordered Sequence (CAIOS), and evaluate its mobility in order to improve the mobility
of the DBTL (design-build-test-learn) cycle.

First, we synthesized 1.2-kbp DNA consist with four 300-mers that were obtained by the 1st CAIOS,
and then they were ligated into by the 2nd CAIOS. Next, the sequence causing DNA polymerase slippage
was found and partial rewriting was achieved in one day. This result proved that CAIOS method is
rapid and easy. In addition, native and codon-optimized sequences were synthesized for heterogenous
expression using E. coli as a host. These results indicate that the CAIOS method has excellent
mobility for rapid synthesis of arbitrary sequences and that a few kbp DNA can be synthesized
through 2nd CAIOS.
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