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Enabling technologies in synthetic biology——DNA synthesis,
assembly and editing

Shiyuan Li'?, Guoping Zhao', and Jin Wang1

1 Key Laboratory of Synthetic Biology, Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences, Chinese
Academy of Sciences, Shanghai 200032, China
2 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Synthetic biology is an emerging discipline, which aims at creating artificial lives or remolding the present
organisms to generate new features. To achieve these goals, synthetic biologists need to design and synthesize new genes,
pathways, modules or even whole genomes. As these enabling technologies (e.g. gene synthesis, DNA assembly and
genome editing) are very important for the progress of synthetic biology, we will focus on the development of these

technologies in this review.

Keywords: synthetic biology, enabling technology, DNA assembly, gene synthesis, genome editing
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Table 1 Comparison of different nuclease systems
Meganuclease'” ZFN©# TALEN'"! Cas9t’™ Cpf1V%
Success rate High Low or viable High High or viable High or viable
Length of 12-45 bp 18-36 bp 30-40 bp 19-22 bp ~24 bp
target site (including PAM)  (including PAM)
Limitation Insert sequence  G-rich Start with T and PAM sequence PAM sequence (TTTN
first end with A (NGG for SpCas9) for AsCpfl and LbCpfl)
Difficulty Difficult Difficult Medium Easy Easy
Off-target effects Low High Low Viable or high Low
Nuclease size ~1 kb ~1 kb x 2 ~3 kb x 2 ~4.2 kb (SpCas9) ~3.7 kb (LbCpfl)
(encoding sequence) +0.1 kb (sgRNA) +0.04 kb (crRNA)
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