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Assembly strategy 

In order to optimize the genome assembly of Pinctada fucata, we compared three different 

assembly strategies.  Newbler 2.6 (1), SOAPdenovo2 (2), and Platanus 1.2.1 (3) were tested.  

After quality trimming, long reads generated by 454 and MiSeq were used for Newbler 

assembly with default settings, while all reads were processed by SOAPdenovo2 (with default 

settings except “max_rd_len=250”) and Platanus 1. (with default settings except “-µ 0.2”).  

Consequently, Newbler output the least number of contigs (512,705) and the longest N50 length, 

compared to the results of SOAPdenovo and Platanus (Additional file 1: Table S2).  The total 

length of contig sequences from SOAPdenovo (1.5Gb) and Platanus (1.8Gb) were considerably 

longer than the estimated genome size of P. fucata (1.1Gb), indicating that these assemblies 

contain redundant sequences.  A subsequent scaffolding process performed with SOAPdenovo 

and Platanus slightly reduced the total number of sequences (3,971,774 and 4,413,364, 

respectively), but they were still larger than that of the contig assembly generated by Newbler.  

Hence, we used Newbler contigs for further processing. 

 

In the primary assembly, large numbers of contigs exhibited lower coverage depth (~26.5), 

despite ~53-fold sequence data used for the contig assembly (Additional file 2: Figure S1a).  

The distribution of low coverage depth fits a Gaussian distribution, with µ = 26.5 and σ = 3.  It 

is presumed that the contigs with less than 26.5 + 3 x 2 = 32.5 coverage depth most likely 

include redundant haplotype copies.  In order to filter out the redundancy in the primary 

assembly, contigs were BLASTN searched against themselves.  If a contig fit all the following 

criteria, we removed it as redundant: i) a contig was shorter than the BLAST best-hit 

counterpart; ii) the 50% sequence range of the shorter contig was aligned to another contig with 

sequence identity >85%; iii) sequence coverage depth was 32.5 or lower. 

 

After filtering, 29.5% ((987Mb - 696Mb) / 987Mb) of the total contig assembly was discarded 

(Additional file2: Figure S1b).  Takeuchi et al. (2012) showed that 65.3% of the contig 

genome assembly version 1.0 represents highly heterozygotic regions.  In other words, a half 

of the duplicated contigs (32.6%) should be filtered out from the assembly to obtain a 

non-redundant, haploid assembly.  Therefore, we conclude that an appropriate number of 

redundant contigs was removed with the method employed here.  Furthermore, longer scaffold 

assembly resulted from subsequent scaffolding using the filtered contig assembly (Additional 



file 1: Table S2). 

 

Lastly, we checked sequence coverage depth of the final genome scaffold. illumina paired-end 

reads were mapped onto the scaffold using Bowtie2 (4) with an option “-N 1”, and coverage 

depth of the scaffold was estimated with SAMtools 1.2 (5).  The sequence coverage depth 

distribution of the scaffolds shows that the peak at lower coverage depth is greatly reduced 

(Additional file 2: Figure S1c), indicating that the scaffolds represent less redundant, haplotype 

genome sequences. 
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