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Detailed description of genomes considered as positive con-
trols

The following genomes were previously analyzed by the authors of PlasmidSPAdes and Recycler to
validate their algorithms [1, 2].

Escherichia coli JJ1886

Recycler predicted the sequence of seven possible plasmids from E. coli JJ1886. Four of them
corresponded to the reference plasmids whereas three sequences did not map either the plasmid
references nor the chromosome of E. coli JJ1886. These three sequences were confirmed as plasmids
by nucleotide BLAST although no other evidence of plasmid-related genes were found in the anno-
tation by Prokka. In addition, we found two sequences of 42.6 kbp and 8.2 kbp corresponding to
the chromosome of E. coli JJ1886. A best blast hit of the sequence with 42.6 kbp mapping to the
chromosome suggested a phage origin.

PlasmidSPAdes was able to recover a fraction of the plasmid pJJ1886 5, but plasmids pJJ1886 1
and pJJ1886 3 were not detected. Five components did not map to either the chromosome or the
reference plasmids which suggested that they were putative unidentified plasmids. The components
corresponding to S. aureus plasmids were present in a copy number of less than 1. Frequently, short-
read length plasmids are in high copy number to ensure their prevalence in the next generations
[3]. These findings suggested these novel sequences identified in E. coli JJ1886 could constitute
contamination during the library preparation. PlasmidSPAdes did not remove some parts of the
chromosome from S. aureus because its coverage differed from E. coli JJ1886.

cBar identified several plasmid sequences as chromosomal resulting in a low precision (Table 1).
However, it was the program with the best recall value (83.27%) because it recovered 12 contigs
(>500 bp) belonging to pJJ1886 5. PlasmidFinder detected the presence of two plasmid replicon
initiator sequences corresponding to the incompatibility group IncF. Both replicons are located in
the plasmid pJJ1886 5 of the contigs with a size of 8.0 kbp and 12.9 kbp.
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Citrobacter freundii CFNIH1

PlasmidSPAdes detected a component with a length of 275.6 kbp, composed by 19 contigs (>1 kbp)
that matched the reference plasmid pKEC-a3c. In addition, a second component composed by a
single contig of 5.4 kbp and an inferred copy number of 14.1 was identified. Recycler was not able
to recover the plasmid pKEC-a3c (Table 1). However, it also extracted the same novel component
of 5.4 kbp with a coverage ratio of 14.1. We performed a dot-plot of the sequence against itself to
observe the presence of circularization signatures at the ends. The sequence had a best blast hit
corresponding to “Klebsiella oxytoca strain CAV1335 plasmid pCAV-1335-5410, complete sequence”
with a length of 5.4 kbp. Annotation made by Prokka identified the presence of mobilization protein
MbeC and relaxase MbeA.

The sequence of 5.4 kbp predicted by PlasmidSPAdes and Recycler is the same with a slight
difference. Recycler extracted one of the repeat sequences present at the end of the contigs obtaining
a final plasmid sequence of 5410 bp. However, PlasmidSPAdes extracted the plasmid sequences
without removing one of the repeats. The previous findings suggested the presence of a complete
plasmid sequence of 5.4 kbp which was not previously reported in C.freundii CFNIH1.

PlasmidFinder detected the presence of two replication initiator proteins present in pKEC-a3c.
The replicon sequences corresponded to the incompatibility groups IncN and IncA.

Corynebacterium callunae DSM 20147

PlasmidSPAdes detected two components of 10.4 kbp and 4.2 kbp. A low precision value was
obtained because the component of 10.3 kbp was composed by a single contig mapping to the
chromosome (Table 1). The component of 4.2 kbp corresponded to the reference plasmid pCC1.
Recycler detected exclusively the reference plasmid pCC1 whereas no false positive results were
obtained.

cBar obtained a low recall value because only one contig corresponding to pCC2 was correctly
identified as plasmid (Table 1). PlasmidFinder was not able to locate any replication initiator
sequence in the two reference plasmids present in C. callunae DSM 20147. The database of Plas-
midFinder was constructed using replicon sequences from the family Enterobacteriaceae. Replicon
sequences from Gram positive bacteria may differ and may explain the lack of true positive results
for this genome.

Rhodobacter sphaeroides 2.4.1

PlasmidSPAdes was able to detect a large component of 458 kbp including the five reference plas-
mids. However, the program was not able to separate the plasmids in different components. Plas-
midSPAdes merged them in a single component due to the presence of repeated sequences frustrating
the detection of each plasmid as different sub graphs. Visualization of the plasmid graph using Ban-
dage spotted one contig containing a transposase shared in the different physical DNA units (Figure
1). Recycler was only able to detect small fractions from plasmid Ax and plasmid D whereas lack
of false positive results were reported (Table 1). PlasmidFinder did not detect any plasmid replicon
sequences.

Burkholderia cenocepacia DDS 22E-1

This genome does not contain any reference plasmid but it is composed by three chromosomes with
a size of 1.16 Mbp, 3.20 Mbp and 3.66 Mbp. PlasmidSPAdes and Recycler did not detect any
plasmid sequence thus the outcomes of both programs corresponded to empty files. Additionally,
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PlasmidFinder did not find any replicon sequence within the chromosomes of B.cenocepacia DDS
22E-1. cBar predicted 1481 contigs (>500 bp) wrongly as plasmid-derived sequences.

Table 1: Precision and recall of each program in the genome projects considered as positive controls

Strain Program Precision (%) Recall (%)

E. coli JJ1886 pSPAdes 56.49 45.95
Recycler 57.33 38.00
PlasmidFinder 100.00 18.42
cBar 34.08 83.94

C. freundii CFNIH1 pSPAdes 98.62 98.71
Recycler 0.00 0.00
PlasmidFinder 100.00 19.42
cBar 68.07 87.89

C. callunae DSM 20147 pSPAdes 28.79 4.32
Recycler 100.00 4.23
PlasmidFinder 0.00 0.00
cBar 71.20 9.25

R. sphaeroides 2-4-1 pSPAdes 100.00 90.77
Recycler 100.00 6.85
PlasmidFinder 0.00 0.00
cBar 59.00 68.51
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Figure 1: Bandage representation of the assembly graph generated by PlasmidSPAdes in R.
sphaeroides 2.4.1. Green contig with a length of 1.6 kbp and coverage of 536 was identified as a transposase
by BLASTx.
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