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Survey on Sequence Assembly Algorithms in High-throughput Sequencing

ZHOU Wei-xing SHI Hai-he
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Abstract High-throughput sequencing technology is a new sequencing method developed after the first generation se-
quencing technology.also known as next-generation sequencing technology. Different from the automatic and semi-auto-
matic capillary sequencing method based on Sanger, the high-throughput sequencing technology adopts the parallel se-
quencing technology based on pyrosequencing. It not only conquers the shortcomings of high cost,low throughput and
low speed of the first generation sequencing technology,but also meets the demands of the rapid development of modern
molecular biology and genomics with low cost,high throughput and fast speed. Compared with the first generation se-
quencing data, high-throughput sequencing data are characterized by short lengths,uneven coverage and low accuracy,
and the third-generation sequencing technology adopts more efficient single molecular real-time sequencing and Nano-
pore sequencing technology as well as the principle of sequencing and synthesis, which has the advantages of high
throughput,low cost and long sequencing data. Therefore,in order to obtain complete genome sequence,a technique is
needed to assemble short sequencing reads into a complte single-stranded sequence of genes. In this case, the sequence
assembly algorithm was proposed. Firstly,the development background of sequence assembly algorithms and the related
concepts of high-throughput sequencing technology were introduced,and the advantages of high-throughput sequencing
technology on sequence assembly were analyzed. Secondly, by summarizing the development of sequence assembly algo-
rithms. The sequence assembly algorithms were illustrated, according to the algorithm classifications, respectively, by
greedy strategy,Overlap-Layout-Consensus (OLC) strategy and De Bruijn Graph (DBG) strategy. Finally.the research
direction and development trend of sequence assembly algorithms were discussed.
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Table 1 Classification of sequence assembly algorithms
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Fig. 1 Assembly graph based on greedy strategy
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