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Abstract: Gene synthesis is the most fundamental and widely used technique in biological research. The synthesis of
DNA encoding regulatory elements, genes, pathways and entire genomes provides powerful ways to both test biological
hypotheses and harness biology for our use. The emerging field of synthetic biology is generating insatiable demands for

synthetic genes. And the past couple of years witnessed exciting new developments in microchip-based gene synthesis
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technologies. This review discusses the current methods of chemical DNA synthesis and gene assembly, as well as the latest

engineering tools, technologies and trends which could potentially lead to breakthroughs in the development of accurate,

low-cost and high-throughput gene synthesis technology. These new technologies are leading the field of synthetic biology

to a higher level.
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Gene assembly strategies from microarray-derived oligonucleotides. (a) Oligonucleotides synthesized on a

microarray are less expensive, but the high heterogeneity and error rate requires appropriate retrieval and segregation

technologies to assembly them into gene constructs. (b) Next generation sequencing was used to identify error-free oligo

sequences for gene assembly. (c) Selective amplification of oligonucleotides from the pool. (d) Physically dividing a

microarray into isolated subarrays. Oligonucleotides are amplified and assembled into gene fragments on chip within

each reaction well!"*],

and a strand displacement amplification reaction,
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(d) OE-PCR (c) Exonuclease trimming

B2 T CEL BEHRMEAVBHSREREREERNRER. ZEREEFRAATEEHT. 8NMETE
BANTE: () EERRBREZEMBRA, ERHERMENEERMLSRE. (b) CEL ZEEAYIBEEEALS 3'imt)]
HIXLEE . (c) ZERSMIIBES ARIENGERY PCR BREEH) 3->5MIBEEM REMBERASYIE. (d) E@REBE
f PCR RGP 15 R E#4A S Ny 18

Fig. 2 Schematic diagram of error correction strategy using CEL mismatch-specific endonuclease. Multiple CEL
error-correction cycles maybe integrated into a genesynthesis process. Each cycle consists of four steps: (a) Reannealing
of assembled gene constructs to present erroneous bases as mismatches. (b) CEL nuclease cleavage onboth strands at the
3’ side of the mismatches. (c) Exonuclease trimming of single-stranded mismatch overhangs by added exonuclease or
the 3'->5'exonuclease activity ofthe proofreading PCR enzyme. (d) Reassembly and amplification of the processed

fragments by overlap extension PCR.
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A R IA ARG B0 JR P2 5 AR W AR
Py B ARG — TOCHERAEL, K i I T
Je Bl T AR S5 5 A1 SR C AU TR R
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AREES I EPIFRIAA R, I Fr
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