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Development of denovo genome/gene assembler for highly heterozygous samples from
NGS sequence data
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Assembling the highly heterozygous diploid genomes is a big scientific challenge
due to the increased complexity of the de Bruijn graph structure. To deal with an increasing demand for
sequencing of non-model and/or wild-type sample, we developed a novel de novo assembler, Platanus, which
can effectively manage high-throughput data from heterozygous samples. Platanus assembles DNA fragments
into contigs by constructing de Bruijn graphs, followed by scaffolding of contigs based on paired-end
information. The complicated graph structures that result from the heterozygosity are simplified during
not only the contig assembly step but also the scaffolding step.

We evaluated the assembly results on eukaryotic samples with various levels of heterozygosity. Compared
with other assemblers, the Platanus assembly results have a larger NG50 length without any accompanying
loss of accuracy in both simulated data and real data including highly heterozygous Strongyloides
samples.
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Assembly statistics
Number of
Total (=500 scaffolds (>
bp) 500 bp) NG50 (bp)
Platanus 58,503,663 2,560 274,622
ALLPATHS-LG  |61,205,926 9,608 16,765
MaSuRCA 66,053,722 4,876 176,206
SOAPdenovo2 |52,677,856 3,383 87,219
Velvet 63,982,183 11,696 17,006
Fosmid validation
Number of
Top-hits- Average contained
lengths (bp) Identity (%) fosmids
Platanus 272,164 99.42 8
ALLPATHS-LG 69,792 99.31 0
MaSuRCA 256,848 99.39 7
SOAPdenovo?2 270,392 98.72 8
Velvet 78,159 99.31 0
Platanus
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