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Reference validation

An accurate reference genome is essential to validate the quality of the assemblies. For the organelle
genomes of Oryza sativa, Arabidopsis thaliana and Homo sapiens there are reference genomes available
in  GenBank (1).  Nevertheless these reference genomes will  not  always be perfect  because of  small
variances  between  individuals.  Therefore  each  reference  genome  had  to  be  validated  manually  by
aligning (using bowtie2 (2))  all  the reads of  each dataset  to  the respective reference genome.  Each
variance was visually detected using Tablet (3) and corrected in the GenBank reference. 

Homo sapiens

No variance was found between GenBank entry X93334.1 and our dataset.

Arabidopsis thaliana 

The same GenBank entry AP000423.1 was used for both datasets SRR1174256 and SRR1810277. Two
deletions of 1 bp were detected for SRR1174256 and one insertion of 1 bp for SRR1810277. All three
were variations in the length of Single Nucleotide Repeats (SNR). The visual detection of the insertion is
shown in Figure S1.

Figure S1 | Visual detection of a single nucleotide insertion in a T homopolymer between dataset SRR1810277 and
GenBank entry AP000423.1
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Oryza sativa 

No  variance  was  found  between  GenBank  entry  KM103369.1  and  dataset  SRR1328237.  Between
GenBank  entry  KM088022.1  and  dataset  ERR477442,  there  was  a  difference  of  19  nucleotides,
consisting out of 10 Single-Nucleotide Polymorphisms (SNP’s), 3 single bp insertions, a 4 bp long deletion
and 2 single bp deletions. Figure S2 show an example of a SNP and Figure S3 shows the 4 bp long
deletion.

Figure S2 | Visual detection of a SNP (A to C) between dataset ERR477442 and GenBank entry KM088022.1

Figure  S3  | Visual  detection  of  a  4  bp  deletion  (AGGC)  between  dataset  ERR477442  and  GenBank  entry
KM088022.1



Avicennia marina assembly comparison

There is no reference available for  Avicennia marina,  therefore we visually  compared the differences
between the CLC and the NOVOPlasty assemblies. This was done by realigning (with bowtie2) all the
reads from the dataset to both of the assembly results and visually inspect the alignment with Tablet. The
CLC assembly contained seven SNP’s and was missing 1043 bp in  comparison to  the NOVOPlasty
assembly. All missing regions and the 7 SNP’s were confirmed by inspecting the alignment.

Figure S4 | Visual confirmation of 4 SNP’s between the CLC assembly and the Avicennia marina dataset.

 

Figure S5 | Visual confirmation of 27 bp gap in the CLC assembly. Reads colored in blue or green are successfully
paired together, reads in red are unpaired. (1) CLC assembly. (2) NOVOPlasty assembly.

Benchmarking results

The  benchmarking  study  consists  out  of  2  mitochondrial  genomes  and  5  chloroplast  genomes.  The
complete set of results can be found in the following 7 tables. Table S8 contains the results of the  G.
intermedia dataset with a read length of 126 bp and an average coverage depth of 301. These results
were excluded from the benchmarking study, due to lack of memory capacity for the MIRA and MITObim
assemblies.
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Table S1 | Benchmarking results for the assembly of the Avicennia marina chloroplast.

Table S2 | Benchmarking results for the assembly of the Oryza sativa chloroplast (dataset SRR1328237).

Table S3 | Benchmarking results for the assembly of the Oryza sativa chloroplast (dataset ERR477442).



Table S4 | Benchmarking results for the assembly of the Arabidopsis thaliana chloroplast (dataset SRR1174256).

Table S5 | Benchmarking results for the assembly of the Arabidopsis thaliana chloroplast (dataset SRR1810277).

Table S6 | Benchmarking results for the assembly of the Homo sapiens mitochondrion.



Table S7 | Benchmarking results for the assembly of the Gonioctena intermedia mitochondrion.

Table S8 | Assembly results for the mitochondrion of a second dataset of Gonioctena intermedia (excluded from the
benchmark).



Extra Figures

Figure S6 | Organelle genomes in GenBank. (A) Total number of deposited genomes (15704) in GenBank as of 14
March 2016. (B) Annual deposition of mitochondrial and chloroplast genomes in GenBank since 2003. Statistics from
the National Center for Biotechnology Information Genome Resources (https://www.ncbi.nlm.nih.gov/genome/browse/
(13 March 2016, date last accessed)).
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